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Chemistry to Be Represented 
On Super-Power Survey 


HE acceptance by ARTHUR D. LITTLE of an ap- 

pointment as member of the advisory board on super- 
power investigations of the United States Geological 
Survey will be noted with pleasure by all chemists. 
CHEMICAL & METALLURGICAL ENGINEERING has urged 
that the problems of chemistry be carefully considered 
in connection with these investigations, and it is a 
great pleasure, therefore, to note this striking assurance 
that the ideas for which we, have stood are agreed to 
by the Government departments in charge of the work. 

The coking of coal and development of byproducts 
therefrom promises to be one of our greatest chemical 
industries. Byproduct gas affords a means for trans- 
portation of energy from the mine field to the districts 
where fuel and power are required that does not in 
any sense interfere with simultaneous transportation 
of solid fuel by railway and electric current over high- 
tension power lines. The technology of such gas trans- 
fer is well known. It remains to determine the cir- 
cumstances under which this medium of energy move- 
ment is most advantageous. 

If gas is used as a medium of energy transfer, the 
production of byproducts of great value is assured. The 
chemist is vitally concerned, and chemical industry will 
watch these investigations with the utmost interest. 
To be assured that a prominent chemical engireer will 
be continuously available to advise regarding these 
problems is most satisfying. 

The chemical industries must also be considered by 
the super-power jnvestigators as important consumers 
of electric energy. Electrochemical developments afford 
an excellent supplement for other industrial power re- 
quirements, because the load can be so distributed as 
to make more uniform demand, filling up the hollows 
ind reducing the relative heights of the peaks in the 
load curve. Chemical engineering attention is, of 
course, vital for the most advantageous use of this 
possibility. 








Chemistry 

In the Kitchen 

HE chemistry of cooking, so far as its practical 

application is concerned, is easy. The co-ordina- 
ion of fats, proteins and carbohydrates into a balanced 
ation may be learned in a short course in domestic 
conomy, and thousands of young aspirants to the dig- 
ity of the distaff in households of the future are 
tudying it in fresh-water and salt-water colleges. 
low much of it they are learning is open to question. 
‘hey may take the subject as a thing apart and apply 
heir chemistry to “nutrition,” but forget all about it 
vhen they think of a feast. The art of cooking is, 
deed, much more subtle than the chemistry of ra- 














tioning, and while the two are seldom wedded they 
are, indeed, parts of the whole and should never be 
separated. 

With all the immense sums that we pay for eating 
we are not very intelligent in the preparation of our 
food. In an essay lately published in Harper’s Maga- 
zine it was suggested that if a committee of intelligent 
persons from another planet were to visit the earth for 
the purpose of reporting on social conditions obtaining 
among its inhabitants they might well declare to their 
celestial authorities that, so far as we Americans are 
concerned, we miss more than is reasonable in the selec- 
tion and preparation of what we eat. The imaginary 
high commission noted that, generally speaking, men 
and women differed in their attitudes toward food, in 
that men care more for its taste and odor than for 
its appearance, while womén care more for its appear- 
ance than for its taste and odor. Nevertheless the 
preparation of food is assigned chiefly to women. Few 
women like to cook, and wherever it is possible they 
employ other women to do the work for them; and 
these other women have learned what little they know 
as a trade and not as a science or an art. The kitchen, 
they observed, is usually placed in the least desirable 
part of the house, and combined with it in the same 
room is the scullery, so that all the gross work of 
cleansing, peeling and cutting up is made part of the 
cooking, whereby the least agreeable and the most hon- 
orable duties of the household are combined in one. 
Distinction and honor accrue to the art of the cook 
because what he or she prepares becomes part of our 
very selves. 

One of the reasons why living is so expensive is 
because competent persons have addressed themselves 
rather to discrimination in the selection of things pre- 
pared than to the selection of things to eat and the 
subsequent preparation of them. There little 
imagination and invention among cooks that they can 
make savory dishes only out of certain cuts of meat, 
while other cuts which cost much less could be made 
to taste better than the conventional expensive viands 
with the aid of a little intelligence and imagination. 
When we consider what the Chinese have done with 
the soy bean we should hang our heads in shame over 
our own stupidity with vegetables. 

We know a man of science engaged in research whose 
salary was not increased in accord with the increase 
in living costs, and the problem of maintaining him- 
self, his wife and four children became a serious one. 
Fortunately his wife had a scientific turn of mind and 
had been through a course of “domestic science,” so 
together they began to balance their rations from a 
chemical standpoint. They prepared the amount ac- 
tually needed, and found that it was less than had been 
their custom, and at first they felt themselves on short 
rations. A few weeks’ experience taught them, however, 


is so 
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that they were eating all they needed, and this soon 
became all they wanted, while the family health im- 
proved. 

Then came the development of the art as_ such, 
the ‘use of herbs, many of which were unfamiliar, a 
happy diversity of flavors, and a much broader field 
from which to keep up a constant change in things 
eaten than before. The result is a complete rationing 
of the family at no greater expense than before the 
rise in prices, and with it the greater satisfaction of 
every member. The man and wife are, it is true, per- 
sons of rare and even unusual intelligence, and the 
results are what we may expect from the application 
of brains and intelligence to any problem. By thought 
and experiment they live better today at no greater 
expense for food than five years ago. 

We believe it would pay the proprietors of large 
hotels and restaurants to retain the services of chem- 
ists of the first rank; men of imagination and culture 
as well as of laboratory technology, to engage in re- 
search in the preparation of foods. There are bakery 
and flour-testing and butter fat laboratories by the 
score, but these are not what we mean. We have in 
mind research and development in cooking, which in- 
cludes baking and frying and broiling and steaming 
and roasting, with the use of imagination rather than 
the kitchen conventions in the selection and treatment 
of raw materials. 


Soy Beans and 
The Chinese Character 

N THE National Medical Journal of China W. A. 

ADOLPH and P. C. KIANG tell at length of the nutritive 
value of the soy-bean products, and give information as 
to their preparation. The leading foods seem to be 
soy-bean milk, cheese, oil, and sauce. The cheese or 
bean curd has been the chief source of Chinese protein 
diet for centuries, and we can commend from experience 
the excellence of a good chop suey made with it. It is 
white, has about the consistency of calf’s brain, and a 
delicate agreeable taste. Four methods of making it are 
given, and when the process involves the coagulation of 
bean milk with salt bittern, a curd is produced which is 
rich in all the inorganic essentials that are lacking in 
the bean proper. The authors suggest that some of 
the racial characteristics of the Chinese people may be 
traced to their dependence to so great an extent on 
this vegetable protein. 

If they are right, and if the habits of industry and 
the disposition to mind his own business that dis- 
tinguish the Chinaman are due to his diet of soy-bean 
cheese, let’s have more of it in this country. Let’s 
make it by the thousand tons and feed it to the 
millions, 

If our present indisposition to work and our ten- 
dency to quit and then blame somebody else for our 
laziness is due to too much beef and pork and mutton 
let’s give the bean-eaters a chance. Economics is not 
the main thing in life, and economics alone does not 
make or mar nations. Dietetics plays an important role. 
Better far a thousand years of beans than a century or 
so of too much meat if it is to be followed by collapse. 
The Chinese dallied with this ubiquitous and excellent 
vegetable as far back as B.C. 2838. They should have 
some experience with it by this time, and we have yet 
to learn of an anti-bean bill in the legislative halls of 
that country. 
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Resistance Between 
The Cup and the Lip 


N OUR issue of July 28 we published a paper by 

Dr. ALVIN J. Cox on Philippine industrial material, 
products and resources available to the United States. 
It was °n illuminating catalog of supplies. It showed 
that the islands offer immense quantities of the follow- 
ing materials, subject, of course, to proper development: 
Manila hemp, sisal and maguey, tobacco, sugar from 
cane and palm coconuts, including copra and coconut 
oil; alcohol from molasses, nipa palm (from which 
5,000,000 gallons or 10,000,000 proof gallons are made 
annually) and from cassava, arrowroot, yams and sugar 
palm; buri palm fiber for buntal hats which we call 
“Bangkok” and are so light that whoever can afford to 
wear them in summer at present high prices will wear 
no other if his wife will let him; rattans, coir fiber for 
brushes, ropes and doormats; tree cotton or kapok, 
which is an oily, short fiber, susceptible to many uses; 
resins, terpenes, perfumes, edible nuts, and a large 
variety of vegetable oils; coffee, cacao, papaya gum, 
strychnine, the leaves and seed of Datura alba, which, 
on extraction, produce a valuable remedy for asthma; 
rubber, lumber and tanning materials, paper pulp from 
bamboo (especially Canabojo), abaca or Manila hemp 
waste, rice straw and other paper stock; honey, silk, 
and a large variety of products of the sea. In minerals 
there are silver, gold, copper and well-located deposits 
of iron, the ore being workable, high in iron content 
and well located. And there is manganese in abun- 
dance. The petroleum outiook is very favorable. Coal 
is imported but is present in large quantities, unmined. 
Cement material and limestone are plentiful; so are 
asbestoform materials and so is bat guano. There are 
resources in fireclay, abrasives and sulphur. There is 
great need for island-made caustic soda, bleaching 
powder, lime, sand-lime brick, salt, chloroform and 
glass, to mention but a part of the list. 

’Tis a grand bill of fare, if we, who published it, 
do say it. If this country were industrially organized 
the speedy development of many industries would fol- 
low. This would add to the sorely needed stores of 
manufactured materials both here and abroad and bring 
down the cost of living and of things required in the 
practice and arts of civilization. 


American capital is ready to go abroad and afield, 
American management in industrial affairs has proved 
itself as competent as British or German management; 
in some countries it bears a superior reputation. The 
trouble seems to lie between knowing that the stuff is 
there and knowing just how to go about to get it. 
We need, however, to qualify the statement that Ameri- 
can capital is ready to go abroad. It is shy about 
taking the first step ard that is—to pay for all the 
information needed. By far too often it has rushed 
in—and we lay no stress on Philippine development in 
this respect—without adequate knowledge. In the 
islands referred to, for instance, there are great hold- 
ings in possession of religious orders, and while these 
associations are not averse to profits it is necessar) 
to negotiate with them and to understand their points 
of view and habits of mind. More important still is 
the industrial survey which, in the making, must bé 
backed by scientific proficiency and acumen, engineer- 
ing competence in the calculation of costs, as well as 
in the ability to design and construct, together wit! 
keen business common sense and honesty. 
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Occasionally a technical man is sent out to give a 
proposal the “once over” and the chances are that he 
will miss the key to the situation, and then whichever 
way he decides is likely to be wrong. What is needed 
is a promotion organization that is in no hurry to 
make money; the profits of which, beyond costs for 
services rendered, are to come from industries after 
they have been established. And such an institution 
must have modest ideas of bankers’ commissions. It 
requires also better administrative ability than is easy 
to find, because the diversity of requirements is coupled 
with the diversity of opportunity. 

We believe the best method for such development 
would be for a kind of organization to be formed be- 
tween some high-class promotion corporation (and 
there are a few such) together with selected repre- 
sentatives of such industries as cordage, tobacco, sugar, 
oil, industrial alcohol, straw hat, furniture, drug, rub- 
ber and others, and always including transportation. 
Competitors are still shy of joint conferences, or of 
letting one another know what they are doing; and 
since they will not change their natures it would be 
better to take them separately. The main thing to 
pay for would be information, for complete industrial 
surveys which should be made by the most competent 
men available. Then the promoting company could co- 
ordinate the information, and provide for the mutual 
aids and conveniences to be enjoyed by the various 
pioneers. The sugar man and the straw hat manufac- 
turer may not have much in common, and yet they 
might find themselves indicated as neighbors by the 
survey. 

In short, we should like to see organized research 
applied to the international and overseas business of the 
United States. 

It would be a great help. 


The Right Chain 
And the Right Sprocket 

Bpee when a link gives way in a chain drive 

/ the plant mechanic hooks in a new one and turns 
on the power again. If any attempt is made to account 
for the accident, nine times out of ten it is laid to 
overloading the conveyor, pump, mixing machine, etc., 
and to avoid a recurrence the charge to the machine 
is materially cut down to suit the power delivered by 
the drive. The lack of good design seldom comes into 
consideration, probably because very little is known 
about the subject. General rules are applied, usually, 
such as: For durability a short pitch is better than 
a long one; the sprocket centers should not be closer 
than forty times the pitch of the chain; the under 
side of the chain should be the slack one; large 
sprockets and a large number of teeth give less wear; 
the ratio of sprockets should not be less than 5 to 1 
and sixteen teeth should be the minimum used; ad- 
ju table shafts should be used to take up wear. - But 
no concrete conception of the phenomena involved is 
pr sented. 

| printing a Study of Chain Driving in this issue 

we are making Mr. LAWSON’s article in Engineering 
a\ ilable to our readers, many of whom have more 
th na remote interest in this branch of machine ele- 
m ts. Attention is directed especially to the subject 
of ‘mpact and the effect of an oil film on chain elastic- 
it’ The formula on the life of chain is ideal engi- 
ne-ring computation. It involves the selection of the 
ri: .t chain and the right sprocket. 


CHEMICAL AND METALLURGICAL ENGINEERING 


363 


Pig-Iron Statistics 
Are Informing 


TATISTICS usually are considered rather “dry,” 

but the statistics of pig-iron production are quite 
illuminating as to the proportions of the iron and steel 
industry. The American Iron and Steel Institute has 
just issued its midsummer pig-iron statistics, showing 
the production in the first half of this year. The total 
shown for the output, 18,435,602 gross tons, is one of 
the least interesting things in the presentation. The 
trade knew in advance approximately what output 
would be reported. 

As a matter of record, however, it may be mentioned 
that the maximum half year’s output was the 20,826,914 
tons made in the second half of 1918, while in the past 
three half-years output has been as follows: First half 
1919, 16,278,175 tons; second half, 14,737,189 tons; 
first half 1920, 18,435,602 tons. With reference to 
capacity, under reasonably favorable working condi- 
tions, such as obtained in 1916 except for the last two 
months of that year, the furnaces can probably turn out 
about 46,000,000 tons of pig iron in a year, so that 
production in the first half of this year was at 80 per 
cent of commercial—not rated or theoretical—capacity. 
That was a good showing considering the great diffi- 





culties encountered, particularly in the matter of 
transportation. 


The statistics show that coke is practically the 
universal fuel in making pig iron. A little bituminous 
coal is used raw, less than 0.25 per cent of the coke 
used. A still smaller quantity of anthracite is used, 
less than 1 per cent of the pig iron having been made 
with use of any anthracite, and even with that pig iron 
coke was used largely in mixture with the anthracite. 
In 1890 2,186,411 tons of pig iron was made with 
anthracite. 

In the first half of this year 155,612 tons of pig iron 
was made with charcoal as fuel, that being 0.8 per 


cent of the pig iron output. 


Of the pig iron made in the first half of this year 46 
per cent was basic iron, while 32 per cent was bessemer 
and low-phosphorus iron, making 78 per cent for the 
two “steel-making irons.” The comparison is accurate 
enough, but it is not exact, because on the one hand 
some of the bessemer iron was produced primarily for 
making ingot molds, the subsequent use of the worn-out 
molds in making steel being incidental, while on the 
other hand in the 22 per cent of “all other” are included 
spiegeleisen and ferromanganese, which are employed 
chiefly in steel making. In the year 1907 the produc- 
tion of bessemer iron was more than double the produc- 
tion of basic iron, while in the year 1913 basic iron 
took first place. 

Marketwise, however, the grades of pig iron stand in 
altogether different relations. Of the total pig iron 
made, 29 per cent was made for sale, the other 71 per 
cent being made by consumers. Of the iron made for 
sale only 20 per cent was basic iron, while only 10 per 
cent was bessemer and low-phosphorus. Foundry and 
ferrosilicon comprised 54 per cent while malleable con- 
tributed 12 per cent more. No small part of the 
bessemer, low-phosphorus and basic iron sold was for 
making steel castings. It may be estimated that of all 
the “merchant pig iron” made about 80 per cent goes 
into steel, gray iron and malleable iron castings, includ- 
ing ingot molds, whereas of all the pig iron produced 
fully 75 per cent is used for making rolled steel. 
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British Chemical Industry 


FROM OUR LONDON CORRESPONDENT 


London, August 9, 1920. 

USINESS at the moment is somewhat stagnant, 

partly owing to the holidays and mainly, perhaps, on 
account of the serious international situation. Prices 
of imported chemicals are somewhat higher, but the 
home chemical trade is dull, with values falling slightly. 
It is thought, however, that the next month will show 
a very considerable improvement, especially on export 
account. 


CHEMICAL COMPANIES’ RESULTS 


Recent reports of progress in chemical undertakings 
are of a disappointing nature. Thus the dividend on 
the preference shares of the British Cellulose & Chemi- 
cal Manufacturing Co. has been postponed, the reasons 
given being delay in obtaining machinery and plant 
and the after effects of strikes, etc. It will be re- 
membered that this company is to manufacture artificial 
silk and “celluloid” products made from acetyl] cellulose, 
and while it is stated that production on a large scale 
is to commence shortly, the general impression seems 
to be that the plant has been inefficiently and too 
lavishly planned and that considerable reorganization 
will be necessary before remunerative results are ob- 
tained. The Alby United Carbide Factories has also 
failed to declare a dividend owing to shortage of raw 
materials such as coal and on account of serious losses 
caused by strikes. The history of the company is a 
very interesting one and it appears to have been uni- 
versally successful until it took an interest in the 
Nitrogen Products Co. with its attendant share manipu- 
lations. 

An interesting feature of the report is the state- 
ment that it is now possible to manufacture carbide 
on a commercial scale from inferior carbon material 
using an “agglomerate” patented by the company. Ulti- 
mately a committee of inspection was appointed by 
the shareholders to assist the Board and to watch the 
shareholders’ interests. Brunner Mond & Co. have allo- 
cated $400,000 in furtherance of scientific and industrial 
research, the resolution giving effect to this proposal 
of the directors having now been carried after it had 
rejected by the shareholders at the 


previously been 


recent annual meeting. 


DEVELOPMENTS IN NITROGEN FIXATION AND RUBBER 
VULCANIZATION 

Preliminary details of the Claude process previously 
referred to have now been published in the Chemical 
ige, London, of July 17, and results of large-scale 
working will probably be forthcoming before the end of 
Meanwhile it is understood that the nitrogen 
fixation via barium cyanide of the British 
Cyanides Co. has proved commercially successful and an 
announcement in this connection is to be made shortly. 
The chief difficulty seems to have been the question 
of temperature and suitable refractories for the furnace 
lining. Similarly, Dr. Calvert’s process, which is being 
developed by the Cyanides Trust, Ltd., was rendered 
possible only by the use of a new resistant nickel : 
chromium alloy, “Cronite,” and it is understood that 
while not vet on a commercial scale, manufacture on 
a large laboratory scale is proceeding with very satis- 
An interesting patent is that of 


the vear. 


proc ess 


factory results. 
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Peachey, No. 146,734, for the cold vulcanization of 
rubber, the process having been developed at the M&n- 
chester College of Technology. A company with a 
capital of $1,000,000 has recently been formed to de- 
velop the process, which is somewhat revolutionary in 
character. 


SOCIETY OF CHEMICAL INDUSTRY’S ANNUAL MEETING 


In spite of the presumed considerable influx of Amer- 
ican visitors to this country at the present time,. Amer- 
icans and Canadians were conspicuous by their absence 
at this meeting, probably because Newcastle is a rel- 
atively long way from London. The conference on fil- 
tration promoted by the Chemical Engineering Group 
disclosed the fact that there is shortly to be an amalga- 
mation of the various interests developing centrifugal 
filters such as that of Gee and Sturgeon, while the 
company developing the Sharples centrifuge will prob- 
ably also be included. The difficulties of continuous 
operation and of washing the precipitates can be best 
overcome by such amalgamation and as regards wash- 
ing, it is probable that the principle of “steeping’”— 
i.e., filling the machine with water to soak into the 
precipitate—will be adopted. Other interesting fea- 
tures of the meeting were discussions on the increased 
rate of subscription, the general question of increased 
publicity and the advisability of forming a British 
Institute of Chemical Engineers. As regards subscrip- 
tions, the point was raised that the interests of Amer- 
ican and Colonial members, as well as those of the 
Society, would be best served by preferential treatment 
as against British members, while the formation of 
a British Institute of Chemical Engineers was con- 
sidered informally, not with a view to separation from 
the Society of Chemical Industry but to enable chemical 
engineers to have a voice in the proposed general 
registration of practicing engineers in this country and 
to provide facilities for qualifying chemical engineers 
as and when education in this important subject has 
been adequately developed. -The cinematograph was 
used for the first time in illustrating one of the papers 
read before the Chemical Engineering Group, Mr. 
Kestner, the recipient of the Society’s gold medal, being 
in the chair. 

PERSONAL NOTES 


Lord Moulton was presented at a dinner held on 
July 21 with a Georgian loving cup in recognition of 
his personal and national services, and while his services 
were really called upon at a time when he “was reall) 
too old for his job,” there is no doubt that his magnetic 
personality was the source of inspiration to those who 
worked under his general direction and that it required 
a man of his character and achievements to bring 
about that degree of co-operation among chemical manu- 
facturers which was so lamentably lacking before the 
war and which is now proving of inestimable benefit to 
the industry. Dr. T. M. Lowry, F.R.S., has been aj 
pointed professor of physical chemistry at Cambridg: 
G. O. Banister professor of metallurgy at Liverpo 
University and Dr. R. V. Wheeler to the new cha 
of fuel technology at the University of Sheffield. T! 
latter’s researches in the constitution of coal are cla 
sical, while Dr. Lowry’s work at the Ministry of Mu 
tions has received full recognition. Sir John Cadma 
Director of Petroleum to the British Government, h 
been appointed a member of the Advisory Council f 
Scientific and Industrial Research. 
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Lake Superior Meeting of the A.I.M.E. 





Report of the 122d Meeting of the American Institute of Mining and Metallurgical Engineers, Giving 
Short Descriptions of the Lake Superior Milling and Smelting Practice 
and of Some of the Papers Presented 





AKE Superior region was the scene of the 122d 
meeting of the American Institute of Mining and 
Metallurgical Engineers, their technical sessions 

starting at Houghton, in the “copper country,” just 
twenty years from the date of their last visit. Over a 
hundred members of the party had been gathered 
together since the previous Friday morning on board one 
of the lake passenger steamers, en route from Buffalo. 


On this journey the usual pleasures of a water voyage 


were experienced, ranging from “rubber-neck” wagons 
at the ports of call to a strong north wind on Lake Huron, 
either of which was well calculated to disturb the 
equanimity of the dignified. 

That storm so delayed the boat’s arrival at Houghton 
that no inspection trips were possible Monday afternoon, 
except for those members who had foregathered by rail. 
Tuesday, however, the Engineers grouped themselves 
in small parties and were motored over any route which 
their interests suggested, examining geologic forma- 
tions, mining methods, surface plants, mill, smelter, 
refinery or reclamation plant as they desired. Luncheon 
brought them together at a little bay on the extreme 
northern end of Kewenaw peninsula, where a picnic full 
of local color was enjoyed by visitors and hosts. The 
visitors dissected the anatomy of a “pasty,” and enjoyed 
a four-cornered wrestling bout done in true “Cousin- 
Jack” manner, while the hosts were able to get impres- 
sions of Mr. Hoover from many angles, 


VISITORS PROVIDED WITH EVERY COMFORT 


Mining men who have acquired tender feet from pro- 
longed use of subways and golfing togs certainly have 
nothing to complain of the many thoughful attentions 
given by those in charge of their entertainment in 
Houghton. Visitors were housed in a rolling hotel com- 
posed of Pullman and dining cars, complete enough in 
itself, but given the finishing touch by the early morning 
arrival of a road engine, which furnished steam heat 
and hot water, a comfort well appreciated by anyone 
who can remember the morning chill in northern woods. 


SIGHTSEEING AND SOCIAL EVENTS TAKE PRECEDENCE 


Sightseeing and social events took more marked prece- 
‘nce at this 122d meeting than for many past occasions. 
elatively few technical papers describing details of 
‘al mining and metallurgical operations were read, this 
ficiency being atoned for by the presentation of a 
0-page “Handbook of Mining in the Lake Superior 
gion,” prepared by Alexander N. Winchell, professor 

mineralogy, University of Wisconsin, and by the 
eogineers clubs of northern Minnesota and Duluth. 
lorsonal inspection also shows improvements in many 
portant operating details, many of which are well 
rth attention in technical literature. Possibly in no 
© her region could a visitor see Collom tappet jigs and 
’-pressure steam turbines operating in the same mill, 
rr a blast furnace making block copper close neighbor 
an ammonia leaching plant 


- _ 


Aa: 


LAKE SUPERIOR MILLING AND SMELTING PRACTICE 


Lake Superior milling and smelting practice is dis- 
tinctly an adaptation to local needs. Primary crushing 
is done in steam stamps because that is the only high- 
tonnage machine which will not be “frozen” by the 
occasional piece of mass copper which slips through. 
After stamping through 2 in. the ordinary practice, as 
illustrated by the Quincy mill, was to get a little copper 
by launder jigs before the | or in. material (oversize 
crushed by rolls) was jigged in Collom tappet jigs. The 
hutch product of these was classified and fed to more 
jigs, the middlings of which joined the classifier over- 
flows, were settled and cleaned on tables. Such practice 
—what with the peculiar association, of gangue and 
native copper—gave a recovery of approximately 15 lb. 
of copper and a tailing of 7.5. 

Recent improvements made by Ralph Hayden at this 
mill have cut the tailing in half, with a corresponding 
recovery. He substituted real jigs of ample capacity 
for the “oversize” launder jigs, and sized the roll prod- 
uct so that three separate banks of machines are 
handling material of certain limiting dimensions. This 
was in an effort to catch as much mineral in the coarse 
form as possible, and relieve the machines handling finer 
products of just that much duty. All jig tailings are 
then reground in ball mills and passed over a system of 
primary, middling and cleaning tables. 

Older practice at the Calumet & Hecla mill has pro- 
duced a tremendous volume of much higher-grade tail- 
ings than the various amygdaloid ores produce. This is 
now being reclaimed, reground and settled and the values 
in the sands leached by ammonia solution,’ while the 
slimes are cleaned in flotation machines. This new plant 
is a model in many ways, and thoroughly in keeping 
with modern engineering advance. 

It contrasts sharply with the primitive 10-ton melting 
and refining furnaces used to profusion in the smelters. 
Not that this plant is devoid of improvements, for it has 
one battery of three largé furnaces equipped with every 
improvement: charging machine, casting machine, pul- 
verized fuel and waste heat boilers. Necessity for keep- 
ing various ore receipts separate and the impractica- 
bility of accurate sampling have prevented the more 
widespread installation of modern labor-saving devices. 
Studies and complete plans have lately been made by the 
C, & H. staff, working in conjunction with C. H. Repath, 
involving radical changes in this layout, an improvement 
which is now held up by unfavorable market conditions. 
A feature of the new plant will be the separation of the 
melting from the refining stages—now done successively 
in the same furnace. 

Large reverberatories similar to those in use in 
Western plants will melt the mineral, delivering practi- 
cally pure molten copper to the refining furnaces, there 
to receive the finishing touches. 





IProcess devised by C. H. Benedict (see Eng. & Min. J., July 
14, 1917, p. 43), similar to that described in CuemM. & Mer. ENG., 
vol. 20, No. 7, April 1, 1919, p. 328. 
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On Tuesday, Aug. 24, the party went to Marquette, 


Mich., and inspected the plant of the Cleveland-Cliffs 
Iron Co. 
The original Pioneer charcoal furnace, the first in 


Michigan, was built in the City of Negaunee in 1857, and 
was operated almost continuously until 1895, when it 
was abandoned. In February, 1890, the Pioneer Iron Co. 
was acquired by the present owner, the Cleveland-Cliffs 
Iron Co. This was the beginning of the furnace and 
department of this company. In 1903 the 
Pioneer furnace at Marquette was completed and went 
into blast in connection with the chemical and byproduct 
plant, and has operated continuously since that time. It 
is 70 x 13 ft. with a 7 ft, hearth. To supply this 
furnace with charcoal under normal running conditions, 
eight acres of hardwood is cut over daily, making about 
200 cords of wood. Its capacity is 130 tons of pig iron 
per day. 

In addition to the basic products (methanol, methyl 
acetone, acetate of lime), the chemical plant produces 
c.p. acetone, formaldehyde, flotation oils, 
insulating pitch, sodium acetate, sulphuric acid, iron 
liquor, methyl acetate, special solvents, hexamethyl- 
enamine and pure creosote. 

The methanol and acetone are used principally for 
solvent purposes and in the production of dyes; acetic 
acid for the cutting of lead, production of vinegar and 
dyes; formaldehyde as a disinfectant, preservative, 
treatment of seeds to prevent smut, scale, etc., and in the 
production of insulating material, such as bakelite, etc. 
Hexamethylenamine is chiefly used as a drug, largely in 
cases where internal disinfection is required. 

The wood is prepared mechanically, coming in as logs 
and going through the splitting and block mills, coming 
out in 8-in. lengths, where it is put into pre-driers, 
which are heated by the waste gases from the retorts. By 
this means charcoal can be put in the blast furnace 
within seven days from the time the tree is cut. 

The furnace and also the chemical plant are 
thoroughly modern. The furnace is equipped with self- 
dumping device for the charcoal, has steel ore bins, 
motor-driven scale cars, skip hoist and revolving top. 


chemical 


acetic acid, 


Technical Papers Presented 


SURFACE CHANGES OF CARBON STEELS 
HEATED IN VACUO 

Ee. HEATON 

described 


IIEMINGWAY and GEORGE R. ENSMINGER 
some experiments made at the Watertown 
Arsenal on “Surface Changes of Carbon Steels Heated in 
Vacuo.” After heating a highly polished piece of 1.01 
per cent carbon steel at 1,000 deg. C. for six hours there 
appeared on the cooled surface, when examined at 500 
magnifications, very delicate pearlitic grains outlined by 
ragged continuous markings, lightly depressed, the whole 
probably representing the structure stable below the 
transformation. Clearly indenendent of these figurings, 
deeply marked polygonal crystal outlines, with straight 


elements, represented the gamma boundaries. A third 
system, suggestive of broad shallow valleys, more or less 
independent of either, was thought to represent the 


boundaries of former gamma crystals that have been 
absorbed by crystalline growth. 

This outside layer of carbon-free iron was very thin— 
a moderately heavy polishing, followed by the usual 
etching, would exhibit the original hypereutectoid struc- 
ture. Similar markings remained on lower carbon steels 
after a similar heating, but in this case the depth of the 
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pure iron was considerably deeper, although not so deep 
as found by Rawdon and Scott.’ 

Study of the deposits formed on the inside of the 
vacuum tube led the present authors to the conclusion 
that the outside layer containing the characteristic 
markings consists of a ferrite volatilized at the high 
temperature and redeposited below the temperature at 
which solid solution exists. Any iron oxide existing on 
or in the steel would also tend to cause decarburization 
by breaking down cementite with formation of corre- 
sponding amounts of carbon oxides. 


UTILIZATION OF TITANIFEROUS IRON ORE 


An interesting paper on “Utilization of Titaniferous 
Iron Ore,” as practiced in New Zealand, was presented 
by J. A. HESKETT. Large quantities of titanium-bearing 
iron beach sands are available; these, however, contain 
large quantities of ferrous oxide. Accepting the 
established opinion that such an ore would smelt slowly, 
the author made a mixture of equal parts of the sand 
and coking coal, coked the combination, producing a 
ferrocoke having 36 per cent metallic iron and 40 per 
cent carbon. This was then charged with limestone 
into a 3 ft. x 8 ft. cupola, and produced ten tons per 
day of very close-grained gray iron. However, the coke 
broke up into very fine particles and gradually plugged 
the furnace. 

Briquetting and coking a 1 coke : 3 sand mixture, 
using sodium silicate for binder, and then smelting with 
coke and limestone gave no fines and a free-running 
slag, yet the iron was white. The briquet evidently con- 
tained sufficient carbon to deoxidize the ore, yet the 
time in the coking process (30 min.) was insufficient, 
resulting in direct reduction immediately above the 
tuycres at comparatively low temperature. 

Using a 45-ft. blast furnace (8 ft. bosh, 4 ft. hearth) 
with 20-o0z. blast at 1,000 deg. F., the charge consisted of 
briquets containing 50 per cent iron. These were made 
by grinding eight parts sand and one part coal to an 
impalpable powder, pressing and carbonizing. Slags 
were very fluid, but coke consumption was high, and the 
hearth gradually built up with a mixture of coke, ferro- 
titanium and cinder. By tapping at short intervals 
(2 hr.) this high-titanium mixture was flushed out of the 
furnace between iron and slag. It appeared that approx- 
imately 85 per cent of the TiO, content in the ore was 
accounted for as a slag constituent. The remainder was 
divided, 5 per cent into a high TiO, cinder, and the rest 
in ferrotitanium. 

Their experience is that their pig iron will not “grain 
out” as will other irons of similar analysis. It has a 
ready tendency to chill to a depth of less than =: in., even 
in sand castings, and despite the fact that the iron con- 
tains 2.5 per cent Si and 0.04 per cent S. This is 
usually accompanied, however, by an excellent surface 
appearance and a strength about 25 per cent higher than 
expected. 


NITROGEN IN STEEL, AND THE EROSION OF GUNS 


When studying the structure of failed steel bottics 
which had contained nitrogen and hydrogen at hish 
temperatures and pressures (in the Haber process’, 
H. E. WHEELER observed a decarbonized inner ca 
structureless under normal etching agents, and p« 
meated by cracks. Its scleroscope hardness was 20, bt 
a small amount of cold work increased it to 75. Un 


“CHEM. & MET. ENG., vol. 22, No. 7, April 28, 1920, p. 787. 
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the microscope no pearlite was evident, although chem- 
ical analysis showed from 0.05 to 0.58 carbon, depend- 
ing upon the alloy steel under examination—chro- 
mium-vanadium steel being the most resistant. No satis- 
factory method for determining nitrogen in this metal 
was available at the Watertown Arsenal, where the 
investigation was conducted. 

Normalizing at 1,000 deg. C. in vacuo closed the 
cracks, and caused the reappearance of considerable 
peariite in the affected zone, the latter change not occur- 
ring if the sample was heated in the air, while the 
former change was due to relief of internal stresses. 

Small cylinders of various analyses were then heated 
in ammonia for 20 hr. at 650 deg. C. and cooled in the 
same atmosphere. Nascent nitrogen from such treat- 
ment forms Fe,N, this compound being stable below 450 
deg. C. Carburization also occurs in low-carbon irons 
by pyridine or hydrocarbon impurities in the gas, while 
decarbonization takes place in hypereutectoid steels. 
Washed metal is apparently unaffected, while white 
cast iron becomes coated with solid iron nitride 4 in. 
deep, a layer easily removed and analyzing Fe,N plus 
about 1 per cent earbon. Many alloy steels were studied 
in this way, and it was concluded that the alloying 
elements did not combine with the nitrogen, but affected 
the penetration only as they affected the carbide. Nickel 
steel, for instance, heated above the critical for 12 hr. 
gave, when cross-cut, polished and etched, a deep white 
case, grading into martensite, and thence into a central 
zone showing pronounced dendritic structure, which 
latter is reverted to the normal pearlite grains by 
vacuum treatment. Cold work greatly assists the pene- 
tration, the work apparently shattering the cementite so 
that it is more easily taken and retained in solid solution 
by the combined action of heat and nitrogen. 

These effects were so similar to the oft-described 
phenomena accompanying gun erosion that Mr, Wheeler 
proposes a new hypothesis for the cause of this 
deterioration. Briefly it is that the hard white layer on 
the inside of an eroded gun is a locally cold-worked (and 
therefore hard) austenitic case due to penetration of 
nitrogen at the high pressure and temperature during 
the course of an explosion. 


CASTING AND MOLDING STEEL INGOTS 


EMIL GATHMANN presented a brief paper on “Casting 
and Molding Steel Ingots,” in which he classified steel 
into three divisions: A, non-effervescing, killed, or solu- 
tion steel so made that the lower portion of the ingot is 
free from blowholes, segregation or pipe: B, effervescing 
gassy or evolution steel, making an ingot containing 
deep-seated blowholes without pipe or shrinkage cavity; 
ind D, a midway class of less commercial importance and 
ase of definition. Division A, comprising only one- 
ighth the American production, is used for superior- 
juality material, ordnance, rails, and high-strength 
aterials. D cannot be used where surface finish is 
nportant. B and D are usually squared on the ends 
nly, total discard amounting to 20 per cent. Division 
| must be cast big end up to prevent concealed pipe by 
rystals bridging across the molten center; easy com- 
ercial methods for stripping such ingots have been 
vised, and approximately 1,000,000 tons is made in 
is manner each year. Killed steel should possess 0.20 
sidual silicon, while effervescing steel obviously must 
ve silicon and other deoxidizers in very small quantity. 
hen cast properly at low temperature into hot molds, 
ning steel can be made with only 5 per cent discard. 
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The molds must have large mass near the base, and be 
devised so that the top is kept molten to the last, 
preferably by auxiliary heating. 

Type D steel cannot be improved by any known mold- 
design short of fluid compression. Best results in type B 
are had when ingots are bottom cast, although superior 
results regarding deep-seated blowholes and freedom 
from “snakes” have been effected by so-called top-bottom 
casting, where a large volume of very hot steel enters 
the mold at low pressure and velocity. One large 
unsolved problem in this type of steel yet remains, how- 
ever, which is the prevention, or rather reduction, of 
segregation. 


NOTE ON PRO-EUTECTOID FERRITE 


When studying the structure of a cast-steel runner 
(0.35 per cent C, 2.69 per cent Ni) CHARLES V. CLAYTON 
noted a peculiar occurrence in the pearlite kernels. 
Ordinary reticular structure was observed at low power, 
but on higher magnifications the very fine, almost 
sorbitic pearlite granules exhibited white ferrite mark- 
ings arranged like Widmanstattian bands ordinarily, 
but often as swirls or rosettes. 

The author supposes that a whirling motion in the 
liquid steel rounded the tips of dendritic branches, upon 
which low-carbon austenite would be precipitated, due 
to the selective freezing or differential crystallation 
noted by Foley,’ which upon passing the transformation 
range would give birth to the bent ferrite plates. 





Variation in Length of Wood Fibers 


A new conception of wood fibers is given by the great 
number of measurements that the Forest Products Lab- 
oratory in Wisconsin has made. The length of the 
fibers, instead of being uniform and characteristic in 
each species, has been found to vary more in a single 
tree than in the average for different species. One 
Douglas fir had fibers ranging from 0.8 to 7.65 mm. in 
length, though several thousand measurements showed 
the average for the Douglas fir to be 4.41 mm. and for 
the long leaf pine 3.76 mm.—a difference in the aver- 
age for the two species of less than 1 mm., or one- 
twenty-fifth of an inch. In early growth, up to twenty 
to fifty years, the fiber length increases strikingly from 
the center outward, but after the maximum has been 
reached the variation is small, even though the tree 
live to 400 years or more. There is also some increase 
in fiber length from the butt of the tree upward for 
about two-thirds of the distance to the top. Each 
annual ring shows variation, the wood of early spring 
having longer fibers than that formed last in summer. 





Develop Bonding Clays 


Blends of bonding clays for use in crucible manufac- 
ture, which have been in process of development at 
the Ceramics Station of the Bureau of Mines at Colum- 
bus, Ohio, have reached a point where the Bureau is 
confident that the entire sufficiency of domestic clays 
has been proved. Since bond clay must possess a variety 
of properties, such as plasticity, bonding strength, 
slight shinkage and a tendency not to slag, no one clay 
has been found entirely adequate. Requirements for all 
uses are being met, however, by the blends which are 
being developed. A number of domestic clays have 
been developed which have been found to be superior 
to the clays imported before the war. 


3CHEM. & MET. ENG., vol. 22, No. 3, Aug. 1, 1919, p. 140 
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Convertion of Walnut Shells Into 
Poultry Charcoal in a Rotary Kiln 


By Harry L. GLAZE and RAYMOND B. STRINGFIELD* 


= CONVERT walnut shells, a waste product, into 
poultry food, a salable commodity, seems at first 
glance a difficult problem, but in reality it is quite 
simple. The solution of the problem brought out sev- 
eral features capable of rather wide application. 

Briefly, the problem was this: From the walnut crop 
of southern California there are produced many tons 
of nuts which are scarred or otherwise off grade. These 
were formerly discarded or sold for next to nothing. 
With the development of a cracking machine, the meats 
from the cull nuts were made to yield a profit, but there 
remained as a waste product a thousand tons or more 
of shells per year. These were expensive to handle 
and bulky to dispose of. Used as a fuel, they proved to 
be unsuitable when burned loose, and were difficult to 
briquet. The available tonnage was too small to permit 
of the profitable operation of a retort process for the 
production of charcoal, acetic acid and creosote. Several 
attempts made to develop a profitable outlet for the 
shells had proved unsuccessful. 

Upon investigation it was found that many tons of 
willow charcoal were brought into southern California 
each year to supply the large poultry ranches; it was 
also found that walnut charcoal was even better than 
willow for this purpose. Experience with the incinera- 
tion of kelp in a rotary kiln for the recovery of its 
potash content convinced the authors that charcoal 
could be produced economically in a similar type of 
apparatus, and operation of the completed installation 
proved this surmise to be correct. 


DESCRIPTION OF PLANT 


The feature of the installation is its extreme simplic- 
ity resulting in low power and labor costs. Incoming 
shells from the walnut cracking plant are fed into the 
hopper of a No. 2 Sprout-Waldron corn grinder, the 
hopper being set flush with the unloading platform. 
The grinder reduces the shell to approximately 4 mesh, 
with the production of very little dust and fines. The 
product weighs about 31 lb. per cu.ft. A bucket eleva- 
tor delivers the ground shell to a storage bin of five 
tons capacity. The bin has a 45 deg. hopper bottom, 
closed by an adjustable vertical gate, through which 
a reciprocating slide feeds a regulated quantity of 
ground shells into the kiln at each revolution. 

The kiln is a steel shell 20 in. in diameter and 19 ft. 
long, lagged on the outside with asbestos felt 1 in. in 
thickness. This is mounted on trunnions and has a slope 
of 1 ft. in 10. There is a special arrangement of 
lifters and baffles designed to secure agitation of the 
shells during charring. It has been found that proper 
agitation is especially important, as it was almost im- 
possible without it to control the conditions of charring. 
A chain drive rotates the kiln at 10 r.p.m. The regu- 
lated discharge from the storage bin flows into a hopper 
from which it is fed into the kiln by a rotary scoop 
such as is commonly used on ball mills. Through an 
8-in. hole in the center of the scoop pass three 14-in. 
ordinary type gas burners. These have atmospheric 
mixers and s:-in. openings and burn 3 cu.ft. of gas per 
minute each. 


*Mechanical 
tori 


and chemical engineers, Arthur R. Maas Labora- 
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As the ground shells enter the kiln, they pass through 
the flame and into a zone of high temperature. Active 
decomposition begins immediately and is accompanied 
by the complete combustion of the dust formed in 
grinding. About 6 ft. from the inlet end of the kiln an 
exorthermic reaction sets in, the burning ceases and 
energetie distillation takes place. This is accompanied 
by dense clouds of creosote-bearing smoke. In the last 
few feet, distillation is completed, and the thoroughly 
charred shel's are cooled. The charcoal discharges into 
a hopper and is quenched by a water spray. From the 
hopper it is conveyed to a rotary screen yielding 4-, 
6- and 10-mesh products, which are sacked. The product 
is of excellent quality, free from dust, and of slightly 
higher gas-absorbing power than ordinary willow char- 
coal. The yield is slightly over one ton of charcoal per 
three tons of shells. 

The flue gases are blown by means of 
into a scrubber, where practically all of the tar and 
creosote is removed by means of sprays. About 40 Ib. 
of tar is recovered per ton of shells. The tar is suit- 
able for use as a timber preservative. On distillation 
it yields excellent grades of creosote, heavy oil and 
pitch. No attempt is made at present to recover the 
acetie acid and other soluble constituents of the spray 
water. 


a 10-in. fan 


COST OF OPERATION 


The plant has proved simple and economical to operate. 
The feed is easily regulated and the shells are thorough- 
ly charred without ashing. The grinder can be so regu- 
lated that practically the entire product is between 4 
and 10 mesh. A 10-hp. motor furnishes ample power, 
drawing only about 4 hp. average load. Four men 
operate the plant—one per shift, with an extra man 
on the day shift to sack chareoal and do repair work. 
The chief source of trouble is the flue connecting the 
kiln with the scrubber, which catches considerable tar 
and burns out occasionally, making it necessary to clean 
out the flue every few days. 

The plant has a capacity of three tons of shells per 
8-hr, shift, yielding slightly over three tons of finished 
charcoal per twenty-four hours. Neglecting overhead 
and the cost of shells, the present cost of operation is: 
Capacity: 

Twenty-four hr. operation, 18,000 Ib. shells, 6,000 Ib. charcoal 
Operation Cost per Day: 

Tree MIO BE BS. cccccccccececeeseccveccsecssoeesesooes $15.00 


GG WH DE Ghee cc cece cee seeccieesovscetanses cucesues 4.00 
Gas at $1 per ton of shells... ...... 200 ceccecceccssess 9.00 


Electricity at 6c. per kw.-hr. for 4 hp.......-.e-eee eens 1.50 
WED SCOR a. eo CHESS 0% KOSH OCVKSEH OS CO RSHREHEHE TON 1.50 

$34.06 

Cost per Ton of Charcoal: 

Perr Tee TT TOTTI Teer TT ee TT OTE $11.3 
Gs GE BOG. WF Gc co ke cc ecececes ceessecececiws 4.00 
eee OD WS OE Ms 6 i 00 6804 6 ch be tbe oaewes 3.01 

$18.3 


Since poultry charcoal is selling on the Pacific Coast 
at $50 per ton and up, it will be seen that the plant is 
a profitable venture, even neglecting the value of the 
tar and creosote recovered as a byproduct. 

Test runs have been made on apricot, peach and 
prune pits and on ordinary sawdust and shavings, and 
excellent results have been obtained in each case; the 
charcoal, of course, varies with the raw material. As 
the initial cost of the equipment is low, this type of plan: 
with its flexibility and small operating cost may solv: 
the waste disposal problem of other industries, even 0 


those operating only a few months in the year. 
Angeles, Cal 
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Chicago Meeting, American Ceramic Society 





Abstracts From President Minton’s Remarks on His Investigations of the Economic Situation of the 
Ceramics Industry and Business Conditions in Germany—Short Notes on the 
Visits to Some Chicago District Industrial Plants 





HE summer meeting of the American Ceramic 

Society, in accordance with the usual custom, fol- 

lowed a program of inspections of manufacturing 
plants, no papers being presented. The opening feature 
was the banquet at the Hotel LaSalle on Monday night, 
Aug. 16. 

W. D. Gates, the dean of Chicago ceramists, presided 
at this function. Secretary Binns and Mr. Gates, char- 
ter members of the society, indulged in reminiscences of 
former times to the delight of the guests. 

The chief address was delivered by President Minton, 
who had just returned from an extended trip through 
Germany investigating the ceramic industries and busi- 
ness conditions. His remarks covering general condi- 
tions are given in brief below. 


PRESIDENT MINTON’S ADDRESS 


“My journey was by way of England and Holland to 
Berlin, thence to Essen, Cologne and the Rhine cities. 
found conditions very bad, the food supply being 
iadequate with nothing but black bread and potatoes 
vailable in the smaller cities. At the large hotels in 
rincipal centers there is plenty of food at fabulous 
rices, which accounts for the optimistic reports of some 
avelers. Everything is issued on cards as during the 
ir and 100 g. of bread per person is the daily allow- 
ce. Importation of other than gift food is not allowed 
the authorities, who are desirous of conserving the 
pply of available cash. Some food is smuggled in 
rough Coblentz, as no frontier is recognized and conse- 
ently no inspectors are in evidence at this point. 
ere are 550,000 children being fed by the German 
vernment. These are on the average two years under- 
e for want of proper nourishment. 
‘The economic situation is exceedingly bad. Trans- 
rtation equipment is particularly depreciated. Every 
r in Germany has a flat wheel. Upholstering has 
‘n ripped from the car seats to be used for clothing. 
is is also true of household furniture. I did not see 
of the paper suits in evidence, but paper belting is 


being used in factories and is said to be as efficient 
and long lived as leather belting. 

“IT visited twenty-seven clay plants and three chemical 
plants during the period. The Krupp works at Essen 
employ about 38,000 persons engaged in manufacture 
of typewriters, sewing machines and similar peace-time 
products. Many ceramic plants are burning wood for 
fuel. All are operating at about 50 per cent capacity 
because of lack of fuel. 

“The attention paid to detail in these industries is 
remarkable. Clays are floated in order to segregate 
the finest material and classify the remainder. One 
plant is using the ultra-violet rays over the clay solu- 
tions to kill the bacteria which would otherwise exert 
action to collect the iron particles and subsequently 
speck the wares. 

“Several companies are engaged in making large quan- 
tities of stove tiles, a business entirely ignored in 
America. These artistic tile stoves are lined with 
refractory materials which hold the heat in the room. 
The tiles are pressed very soft in aluminum molds, 
insuring perfect cast pieces.” 


PLANT INSPECTIONS 


Chicago industrial plants were visited as outlined 
below. The Western Electric Co. gave a complimentary 
luncheon on Tuesday and the Chicago Hardware Co. 
entertained the members in like manner on Wednesday. 


3ACH BRICK Co. 


This plant is a typical example of distinctive methods 
employed in the manufacture of common brick in the 
Chicago district. The clay from the pits contains from 
8 to 14 per cent combustible matter, and coal dust is 
sometimes added to assist in the burning. The clay 
comes from the cutter with practically no previous 
working, is stacked on iron cars and put through the 
waste heat driers. The cars are then run out to an 


open area, where the overhead crane with special hoist- 
ing grapples lifts the mass of brick from a car in one 
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operation and transfers it to the huge rectangular pile. 
Large quantities are stacked in a short time; the out- 
side of the pile is walled over with a layer of burned 
brick and mud; oil burners are inserted in eyes near 
the bottom and the burning operation started. The 
finished brick are loaded directly from the pile to wagons 
and cars. 


NORTHWESTERN TERRA COTTA Co, 


This manufacturing plant involves methods of pro- 
cedure combining the skill of artist and scientist to 
produce commercial wares. It is a huge art studio em- 
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FIG. 1 PARTLY FINISHED ORIGINAL 
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ploying numerous designers and clay modelers on one 
hand and demanding application of the exact science 
of chemistry to finishing glazes on the other. This is 
immediately evident in the fact that 35,000 tons of clay 
is molded to special shapes each year. No stock pieces 
or molds are kept. Each order calls for new designs. 
And the glazes used require all the colors of the spec- 
trurn with all the infinitely delicate shadings and blend- 
ings so essential for an appeal to the artist’s eye. Here 
the ceramist is in his glory. 

The raw clay is brought in from the Indiana coal 
district by rail and mixed with suitable grogs depending 
on the ware desired. The clay sculptor with the aid of 
architect and pen artist produces the original design 
from which plaster of paris molds are made; these molds 
are sent to the casting room, where the required num- 
ber of pieces are cast. Then the finishers tool out the 
imperfections by hand and work the finer clay to the 
surfaces, 

The drying is carried on in ten Carrier Engineering 
Corporation chambers, where the air is conditioned from 
a temperature of 130 deg. F. and a relative humidity of 
70 at the start to a temperature of 180 deg. F. at the 
finish. Taylor Instrument Co. instruments are installed 
for the proper control of the driers. 

The glazes are sprayed on in some instances, but a 
large amount of work is done with the brush. 

A spacious ceramic laboratory is equipped to control 
the scientific features and prepare new glazes. Fig. 2 
shows an Isko refrigerating machine used for freezing 
a piece in the laboratory. When this is thoroughly 
chilled it is removed and subjected to a steam bath on 
one side and protected with an ice bath on the other— 
a rigorous test of glazes against climatic conditions. 
Abbe mills are used in preparing the glazes. 

The burning operations employ thirty-five periodic 
kilns of the muffle type and eleven days is required for 


the burning cycle. Maximum temperature of about 
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1,050 deg. C. is reached. In addition a 320-ft. Dressler 
tunnel kiln has just heen installed, increasing the ca- 
pacity of the plant about 50 per cent. This kiln con- 
tinuously turns out about eighteen industrial cars of 
ware per day and burns oil for fuel, reaching a tem- 
perature of 2,100 deg. F. in the hot zone. The estimated 
efficiency of fuel consumption is 75 per cent, against 10 
per cent efficiency in the periodic kilns. The waste heat 
is conveyed overhead to the Carrier driers. 


LINDSAY LIGHT Co. 


The production of gas mantles from oxides of cerium 
and thorium nitrates burned to oxides is carried on 
after the method of the Welsbach Co. of Philadelphia, 
which was described in detail in the Oct. 15, 1919, issue 
of CHEMICAL & METALLURGICAL ENGINEERING, page 497. 
The monazite sands from Brazil are passed through an 
electro-magnetic separator to remove the iron and thence 
to the digesters, continuing through the same process 
as the Welsbach, with slight modifications. 


COONLEY MANUFACTURING CoO. 


The production of enameled kitchen ware in this plant 
involves two distinct departments, namely, the fabrica- 
tion of the metai shape, involving punching, drawing 
and annealing of sheet steel to shape, and the applica- 
tion of the enamel or “granite” coating to the piece. 
The first department is a series of large machine shops 
with a variety of presses and continuous annealing fur- 
naces arranged to anneal the metal between drawing 
operations. Rapidly operated electric spot-welding ma- 
chines are employed to attach handles and lugs to the 
varicus utensils. ; 

The enamels are prepared dry in a battery of Abbe 
mills and subsequently mixed with water in the tanks 
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FIG. 2. TESTING GLAZE BY FREEZING 
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at the dipping benches. Women are employed for the 
dipping room work, which is done by hand. The 
mottled effect on granite ware is obtained by throwing 
a second color on with a coarse stipple brush and turn- 
ing the piece in the hand while the splotches are still 
wet. Various trimming coats are given by brush or 
dipping. 

The ware is placed in movable racks, which are later 
wheeled to the drier. The burning on is accomplished in 
a short space of time by introducing into coal-fired 
muffle kilns and removing almost immediately. Though 
most of the coating operation is hand work, the produc- 
tion is enormous. 

The company is erecting a large steel and brick build- 
ing which when equipped will double the plant’s capacity. 


WESTERN ELECTRIC Co. 

Some idea of the extent of this mammoth Chicago 
eoncern may be gathered by an inspection of the power 
house which generates 150,000 kw. from steam turbo- 
generators. An increased capacity to a total of 200,000 
kw. will be available when the new General Electric 
turbine goes into service. The total factory space is 
3,000,000 sq.ft., devoted entirely to the manufacture 
of telephone equipment. There are 22,000 employees 
engaged in turning out 100,000 telephones per month, 
400,009 switchboard lines per year of central office 
equipment and other commercial systems. The work is 
particularly rushing at this time due to the change 
over of the entire Bell telephone system to automatic 
central station control, which requires new apparatus 
with the present system maintained in operation dur- 
ing the period. 

The cable plant turns out 250,000,000 conductor ft. 
of telephone cable, or 98 per cent of all the telephone 
cable produced in America. 

The visitors were provided with a sufficient number 
of guides to give one guide to each four men—dquite a 
departure from the ballyhoo usually attempted. Space 
will not permit an adequate description of this trip, but 
should manufacturers in general organize inspection 
trips as the Western Electric did in this instance the 
educational benefit to visitors would equal many months 
of study and be of inestimable value in our industrial 
development. 


AMERICAN STEEL & WIRE Co. 


This factory, like the Western Electric Co., conducts 
operations on an enormous scale. Billets 4 in. x 4 ft. of 
high- and low-carbon steel are received from the mills 
of the Chicago district as raw material. These are 
heated in furnaces and rolled to rods about * in. in 
diameter which are handled as coils of wire. After 
pickling in muriatic acid and neutralizing with lime 
solution, they are annealed and ready for the drawing 
operations. 

The company makes fence wire, copper, zinc and tin 
finished fine wire, wire fence, springs of all sorts, wire 
nails and baling wire. An interesting feature of the 
drawing operation is the use of a fermented rye meal 
‘olution for lubricating the wire just before it enters 
the dies. Details of the chemical control will be pre- 
sented in a subsequent issue of CHEM. & MET. 


CHICAGO HARDWARE Co. 


This plant produces small castings and white glass 
able tops. It is the most successful manufacturer of 
mall iron castings in the Chicago district and has an 
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elaborate department for making small and intricate 
cores. 

After an evening at the outdoor opera in Ravinia 
Park, the meeting was concluded. The Chicago Section’s 
hospitable entertainment was deeply appreciated by the 
visiting members. 





Canada’s Sugar Industry 

There are three sugar plants in the Province of 
Ontario, two in Quebec, and one each in British Colum- 
bia, New Brunswick and Nova Scotia. 

The amount of capital invested in the industry in 
1918 for the whole of Canada was $37,256,851, appor- 
tioned by items as follows: Land, buildings, and fix- 
tures, $17,733,990; machinery and tools, $6,108,445; 
materials, stocks in process, finished products, fuel, 
and miscellaneous supplies on hand, $6,511,626; and 


‘cash, trading and operating accounts, and bills receiv- 


able, $6,902,790. The capital invested in Ontario plants 
was $11,407,382; in Quebec, $5,869,592; and in the 
remaining provinces, $19,979,877. 
The quantity and cost value at the works of the 
material used during 1918 are shown below: 
Cost Value 


Classes of Materials Tons at Works 

Beets 204,017 $2,593,715 
Raw sugar 313,651 39,991,144 
Bone black and other materials 529,059 
Boxes, bags, other containers 2,289,119 
Total cost...... $45,403,037 


The quantity and selling value at the works of the 
various products are shown in the following table: 


Kinds of Products Quantity Value 
A 


Sugar, granulated, pounds 651,940 965 $57,080,353 
Molasses or sirup, gallons 1,559,694 1,016 626 
Beet pulp, tons 11,069 411,645 
Lime, bushels 22,590 6,250 
Fertilizers, tons 1,284 43,075 
Cattle food. . 151,776 
All other products 102,494 

Total value $58,812,219 





“Colloiditis” Prevalent in Britain 
FROM OuR LONDON CORRESPONDENT 


London, August 9, 1920. 


The use of the word “colloid” is at present being 
made an excuse and a catchword in the chemical indus- 
try and elsewhere, the uninstructed public having heard 
so much recently of progress in colloidal chemistry that 
any new project connected or presumably connected 
with it attracts undue attention. Even in the realm 
of “colloidal” fue) methods in which the fuel and oil 
are merely blended without the aid of a peptizing agent 
are being exploited by companies under names such 
as the Colloil Trust. Dr. Searle’s recent book on “The 
Use of Colloids: in Health and Disease” also suffers 
from the craze of applying the term “colloid” indis- 
criminately and the book was trenchantly and amusingly 
criticised in the Journal of the Society of Chemical In- 
dustry of June 30, p. 211R, by Dr. H. H. Dale. Thus 
Dr. Searle states that all products of digestion are 
essentially colloidal and, after previously stating that 
solutions of colloids do not pass through membranes, 
assumes that in the presence of common salt their pass- 
age is considerably increased. From this Dr. Searle 
deduces “the advisability of eating salt with so typical 
a colloidal gel as a boiled egg,” but to quote Dr. Dale’s 
criticism, “if salt will get a boiled egg through the ali- 
mentary mucous membrane, digestion becomes a mere 
hobby.” 
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Program of Chicago Meeting, American Chemical Society 





“NHE following is the final program of the general 
meeting, entertainment, industrial excursions and 
Industrial, Rubber, Fertilizer and Leather 

Divisions: 
Monday, Sept. 6 
Parlor B, 
Councillo dinner given 
Hall, University Club. 


Council meeting in 


4 p.m. 


6:30 


University Club. 
p.m by Chicago Section 


in College 


8 p.m. Council meeting reconvenes in Parlor B. 
Tuesday, Sept. 7 
10 A.M.—GENERAL MEETING, GOLD ROOM, CONGRESS HOTEL 


Address of welcome by Prof. Julius Stieglitz, honorary 
chairman, in behalf of Chicago Section. 

Address of welcome by Joseph R Noel, vice-president of 
Chicago Association of behalf of Chicago 
business men 

Response for Society by Prof. William 
president American Chemical Society. 

“The Value of Technical Training in the Reconstruction 
of Industries,” by Thomas E. Wilson, president Wilson & 
Co., packers. 

“Chemistry’s Contribution to the Life Sciences,” 
A. S. Loevenhart, University of Wisconsin. 

The directors of the Chicago Chemists’ Club will enter- 
tain the directors and the advisory committee of the Ameri- 
Chemical Society at luncheon, club headquarters, 315 
Plymouth Court. 

The Association of Harvard Chemists will meet in the 
Green Room, Congress Hotel, for luncheon and the semi- 
annual meeting. : 

1:15 p.m. Take special elevated 
Station for Noyes St., Evanston. Badge admits to trains 

3 p.m. General meeting reconvened in Patten Gymna- 
sium, Northwestern University campus, Evanston. 

“The Relation of Educational Institutions to the 
tries,” by Prof. H. P. Ta'bot, Mass. Inst. of Tech. 

“Some Uses of Silica Gels,” by Prof. W. H. Patrick, Johns 


Commerce, in 


Albert Noyes, 


by Dr. 


can 


trains at Adams St. 


Indus- 


Hopkins University. 
ENTERTAINMENT PROGRAM 
4:30 to 7:30 p.m. Chicago Band concert on the campus. 
4:45 to 5:30 p.m. Swimming exhibition in gymnasium 
pool. 


5:30 to 6:30 p.m. Swimming in pool for men only. No 

suits required 
4:45 to 5:45 

Goodwin. 

5 to 6 p.m. Indoor-outdoor baseball game between Chi- 
cago section and the World. Captain—Chicago Section, 
L. V. Redman; the World, Charles H, Herty. 

5:30 to 7:30. Dancing in the gymnasium. 

1:45 to 5:30. Committee of Evanston women headed by 
Mrs. L. V. Redman and Mrs. W. Lee Lewis will serve punch 
at various stands on the campus. 


p.m. Organ recital in Fisk Hall by Hugo 


6 to 7 p.m. Supper served on the lawn south of the 
gymnasium near the Shakespeare Gardens. Registrants 
are furnished with tickets. 


Outdoor smoker. 
Evening entertainment. 
Observatory will be open for inspection 


£:30 to 7:15 pm. 

7:15 to 9:30 p.m. 

8 to 10:30 p.m. 
of the universe 

Special trains start for the city from Noyes St. at 9:40 
p.m.,-but regular trains run all night. 


Wednesday, Sept. 8 
A.M. AT CHICAGO 
Copy of the Chemical Bulletin furnished to all registrants 


will give explicit directions for reaching this and other 
locations. 


DIVISIONAL MEETINGS, 9 UNIVERSITY OF 


DIVISION OF INDUSTRIAL AND ENGINEERING CHEMISTRY 


Session opens with a symposium on “Cellulose Chemistry,” 
which will be led by Dr. J. J. Esselen cf A. D. Little, Inc. 

“The Constitution of Cellulose,” Haro'd Hibbert. 

“Economics of the World Pulp Situation,” Hugh P. Baker. 

“The Regeneration of Book Stock,” Charles Baskerville 
and Clarence Joyce. 

“Recovering of News 
Reston Stevenson. 

“On the Cellulose Content of Certain Compound Cellu- 
loses,” Louis Kahlenberg. 

“A Comparison of Wood Cellulose and Cotton Cellulose,” 
S. A. Mahood and D. E. Cable. 

“Acid Hydrolysis of Sugar Cane Fiber and Cottonseed 
Hulls,” E. C. Sherrard and G. W. Blanco. 

“The Preparaticn and Analysis of a Catt'e Food Consist- 
ing of Hydrolyzed Sawdust,” E. C. Sherrard and G. W. 
Blanco. 

“Supply and Preparation of Wood for the Manufacture 
of Pulp,” Hugh P. Baker. 

“Parchmentizing Paper and the Reaction of Mordants,” 
J. E. Minor. 

“Is It Feasible to Form a Section of Ce!lulose Chemistry?” 
G. J. Esselen, Jr. 

“Solvents fcr Phosgene,” Charles Baskerville. 

“Electrometric Method for Detecting Segregation of Dis- 
solved Impurities in Steel,” (Lantern), Edward G. Mahin 
and R. F. Brewer. ‘ 

“Soda-Lime for Industrial Purposes” 
E. Wilson. 

“Flow of Viscous Liquids Through Pipes” 
Robert E. Wilson and M. Seltzer. 

“New Solvents for Rosin Extraction,” H. 
and A. L. Bennett. 

“Comparative Study of 
Howard. 

“Catalysis in the Manufacture of Ether,” Hugo Schlatter. 

“Use of Platinum Crucibles in Electro-Analysis. C pper 
Determination,” Harold Van Doren and J. R. Withrow. 

“Use of Platinum Crucibles in Electro-Analysis. Rapid 
Copper Determination,” Rufus D. Rud and James R. 
Withrow. 

“Estimation of Benzene in Admixture 
Hydrocarbons,” H. McCormack. 

“Preparation of Manganates and 
McCormack. 

“Permanganate Determination of Sulphur Dioxide,” H. S. 
Coith and James R. Withrow. 

“Action of Permanganate Upon Sulphur Dioxide and Sul- 
phides,” F. C. Vilbrandt, Samuel L. Shonefie'd and James 
R. Withrow. 

“Idiometric Determination of Sulphur Dioxides,” Gordon 
D. Patterson and James R. Withrow. 

“Uniform Packages for Reagent Chem‘cls,” W. D. Collins 

“Uniform Specifications for Chemice! Thermometers,” R 
M. Wilhelm. 

“Recovery of Industrial Gases With Activated Charcoal,” 
O. L. Bannebey. 

“A Comfortable Dust Respirator,” H. V. Main. 

“Evidences of Auto Catalysis in the Hydrogenation of 
Cottonseed Oil,” O. R. Sweeney and Joseph Elbert. 


Print,” Charles Baskerville and 


(Lantern), Robert 


(Lantern), 
K. Benson 


Vibration  < 


Absorbers,” 


With Paraffine 


Permanganates,” H. 


RUBBER DIVISION PROGRAM 


Discussions, “Shall the Rubber Division publish an an 
nual volume of reprints and lengthy abstracts of interes! 
to the rubber chemists and the public during the year?” 

W. B. Weigand, “Rubber Energy.” 

Research Laboratories, New Jersey Zine Co., “The Agin: 
of Some Rubber Compounds.” 

Research Laboratories, New Jersey Zine Co., “Some Mi 
crosections Cut From Vulcanized Rubber Articles.” 
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G. D. Kratz. A. H. Flower and B. J. Shapiro, “The Action 
ef Certain Organic Accelerators in the Vulcanizing of 
tubber (11).” 

G. D. Kratz, A. H. Flower and B. J. Shapiro, “The Action 
of Certain Organic Accelerators in the Vulcanizing of 
tubber (III).” 

J. F. Schufter, “Method for the Determination of Free 
Sulphur and Antimony Tri- and Penta-Sulphides in Golden 
Antimony.” 

J. B. Tuttle, “The Action of Heat and Light on Vulcanized 
Rubber.” 

Symposium, “The Analysis of Rubber,” led by W. W. 
Evans 

Round table discussion of recent developments. 

There will be samples on exhibition of rubber, vulcanized 
by Peachey’s nascent sulphur method. 

FERTILIZER DIVISION 

“Kelp as a Basis of an American Potash Industry,” J. W. 
Turrentine 

“Relationships of Chemistry and the Fertilizer Industry,” 
C. H. MacDowell. 

“A Perfect Fertilizer Law,” 

“Boron in Relation to the 
Breckenridge. 

“The Quantitative Estimation of 
tilizers,” J. M. Bartlett. 

“Note on the Determination of Nitrogen in Fertilizers 
Containing Both Organic and Nitric Nitrogen,” by F. B. 
Carpenter. 

“Injurious Effects of Borax on Field Crops,” F. B. Car- 
penter. 

“The Changes Taking Place in Cyanamide When Used in 
Mixed Fertilizers,” Rolla N. Harger. 

“Dieyanodiamide. A Rapid, Direct Method for Its De- 
termination in Cyanamide and Mixed Fertilizers,” Rolla N. 
Harger. 

“Some Results of Determination of Potash by the Lindo- 
Gladding Method of Using Alcohol of Various Strengths in 
the Presence of Sodium Salts,” R. D. Caldwell and H. C. 
Moore. 

“The ‘Blank’ in the Kjeldahl Process, Its Analytical and 
Commercial Significance,” B. F. Robertson. 


E. G. Proul. 
Fertilizer Industry,” 


J. E. 


Borax in Mixed Fer- 


LEATHER SECTION 


“Nature of the Hide-Tannin Compound and Its Bearing 
Upon Tannin Analysis,” John Arthur Wilson and Erwin 
J. Kern. 

“The Mechanism of Bating,” John Arthur Wilson. 

“Chemical Control of the Tannery,” F. C. Orthmann. 

“A New Method for the Recovery of Nitrogenous Fer- 
tilizer Material From Tannery Waste Sulphide Liquors,” 
V. H. Kadish. 

“The Influence of Acids on the Tannin Centent of Tan 
Liquors,” Alan A. Claflin. 

“On the Swelling and Falling of White Hide in Vegetable 
Tan Liquors,” George D. McLaughlin and R. E. Porter. 

“Dyestuffs as Used in the Leather Trade,” P. R. Roberts. 

“The Effect of Concentration of Chrome Liquors in the 
Adsorption of Its Constituents by Hide Substance,” A. W. 
Thomas and Margaret W. Kelly. 

“The Determination of Hydrochloric Acid and Neutral 
Chlorides in Leather,” A. W. Thomas and A. Frieden. 

“Comment on Wilson and Kern’s Recent Contribution to 
the Knowledge of Vegetable Tanning Agents,” A. W. 
Thomas 

Luncheon arrangements have been made at the Edelweiss 
Gardens during the scientific meetings. 

PLANT VISITS 

1:15 p.m. Entrain at Van Buren and Randolph Stations, 
Illinois Central R. R., on special train, or catch same train 
at 57th and 60th St. stations at 1:30. 

Doehler Die-Casting Co., maker of aluminum and white 
metal castings. 

Pullman Car Works. Freight and assembly plants, where 
the “Ford plan” produces one every few minutes. 

Sherwin-Williams Co. Visit the Dutch Process White 
Lead plant 
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Carter White Lead Co. 
process. 

Libby, McNeill & Libby, Blue Island Cannery. Packing 
jelly, jam, mustard, olives, apple butter and catsup. 


Making white lead by Carter 


SocIAL FEATURES 


6:30 p.m. Alpha Chi Sigma fraternity dinner at Hotel 
Morrison. 

8 p.m. “Chemical Publications,” 
Noyes, Gold Room, Congress Hotel. 


Thursday, Sept. 9 


DIVISIONAL MEETING, UNIVERSITY OF CHICAGO 


by President W. A. 


9 a.m. to 12 noon and 2 p.m. to 5 p.m. Division of Indus- 
trial and Engineering Chemistry will hold a Fuel Sympo- 
sium arranged by A. C. Fieldner, Pittsburgh Station, Bureau 
of Mines, as follows: 

“Low-Temperature Carbonization of Coal,” S. W. Parr, 
University of Illinois; T. E. Layng. 

“Carbonization of Canadian Lignite,” 
chemist, Canadian Department of Mines. 

“Efficiency of Various Fuels for Heating Houses,” Henry 
Kreisinger, fuels engineer, Bureau of Mines. 

“Byproduct Coking,” F. W. Sperr, Jr., chief chemist, 
Koppers Company. 

“Relation of Byproduct Recovery to Fuel Utilization and 
Economy,” C. E. Lewers, Semet-Solvay Co. 

“Use of Charcoal in the Extraction of Gasoline From 
Naturai Gas,” G. A. Burrell, president, Island Refining Co. 

“Coiloidal Fuels, Their Preparation and Préperties,” S. E. 
Sheppard, chemist, Eastman Kodak Co. 

“Gasoline Losses Due to Incomplete Combustion in Motor 
Vehicles,” A. C. Fieldner, supervising chemist, Bureau of 
Mines; G. W. Jones; A. A. Straub. 

“The Enrichment of Artificial Gas by Natural Gas,” J. B. 
Garner, Peoples Gas Co., Pittsburgh, Pa. 

“Commercial Realization of Low-Temperature Carboniza- 
tion of Coal,’ Dr. Harry A. Curtis, chief chemist, Inter- 
national Coal Products Corporation. 

“Fuel Conservation, Present and Future,” 
Porter, consulting chemical engineer. 

7 p.m. Semi-annual banquet, Gold Room, Congress Hotel. 
Evening dress optional. Tickets to registrants, $4. Toast- 
master, W. Lee Lewis. Speeches and music. 


Edgar Stansfield, 


Horace C. 


Friday, Sept. 10 
INDUSTRIAL EXCURSIONS 


Illinois Steel Co., South Works, blast furnaces, bessemer 
converters, electric furnaces, open-hearth furnaces, rolling 
mills and gas-engine plant operating on cleaned blast-fur- 
nace gas. Train leaves Randolph St., Illinois Central R. R., 
at 8:19 a.m. and Van Buren St. at 8:20 a.m. 

The following trip which includes plants listed below 
starts from the LaSalle St. Station from 8:10 to 8:27 a.m. 

Albert Schwill & Co., maltsters. 

. American Maize Products Co., maker of cornstarch and 
byproducts therefrom, corn oil, dextrose, dextrin, glu- 
cose, etc. 

Steel & Tube Co. of America, operator of Semet-Solvay 
byproducts coke plant and large tube mill. 

American Steel Foundries Co., Indiana Harbor plant, 
maker of steel castings. 

International Lead Co., electrolytic refiner of lead and 
electrolytic white lead. 

_ Assemble at Congress Hotel at 1:30 p.m. for the follow- 
ing excursions: 

The Fleischmann Co., maker of cider vinegar, malt vine- 
gar, white wine vinegar and yeast. 

National Malleable Castings Co., malleable iron castings. 

Northwestern Terra Cotta Co., terra cotta and art deco- 
rations. 


Fansteel Products Co., maker of pure tungsten and 
molybdenum. 

Sears, Roebuck & Co., wallpaper and color plants. Leave 
at 1 o’clock and have luncheon at plant. 

Heath & Milligan Co., manufacturer of pigments and 
mixer and grinder of paint. 
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By WELLINGTON GUSTIN 


Seymour Mfg. Co. Obtains Large Judgment— 
Agreement Not in Restraint of Trade 


The $180,296.63 judgment in favor of the Seymour 
Manufacturing Co., of Seymour, Conn., against the 
Derby Manufacturing Co., of Derby, Conn., has been set 
aside by the Supreme Court of the state, for the pur- 
pose of correcting numerous errors, thereby changing 
the judgment, though such change is not substantial in 
the amount. 

The case is involved, arising out of contract between 
the companies for the manufacture of copper bands for 
projectiles. The Derby company, with the financial aid 
of the Seymour company, built a plant adapted to the 
manufacture of these bands, and began operations 
with orders turned over to it by the Seymour company. 
It also attempted to go into business on its own account, 
but was unable to finance the purchase and carrying of 
copper, and turned to the Seymour company for assist- 
ance. The contract in question was entered into Jan. 29, 
1917, and was terminated April 20, 1917, by mutual 
consent. At this latter date the Derby company was 
indebted to the Seymour company. The judgment was 
obtained by Seymour and Derby appealed. A number of 
questions arising out of the business relations of the 
parties were presented to the Supreme Court. 


QUESTION OF LEGALITY OF THE CONTRACT 


The first question was whether the contract was 
illegal on its face or because it was entered into for the 
purpose of restraining competition. It purported to be a 
contract to co-operate in the construction of copper 
driving bands on the basis of the Seymour company 
providing the copper and the Derby company manufac- 
turing the bands therefrom. Each party engaged to 
fully inform the other of any impending business, and 
if it is proposed to bid for or accept any such business, 
and if the Seymour company can furnish the copper, 
and the parties agree on the market price of the copper 
and on the contract price for the bands, then the 
Seymour company is to make the bid or acceptance in 
its own name, and turn over one-half of the tonnage 
orders so taken to the Derby company for production. 
The Derby company agrees to take the Seymour com- 
pany’s copper, use it and to account for the scrap. The 
difference between the market price of copper per pound 
and the contract price of bands per pound is called the 
“toll” in the contract, and is to be divided in proportion 
eleven parts to the Derby company and four parts to 
Seymour company. 


~ 


a 


DEFENDANT CLAIMED RESTRAINT OF COMPETITION 


efending the suit, the Derby company claimed that 
ths contract was illegal as restraining competition 
use the parties proposed to agree on the price of 
ba ds. The Supreme Court said this contract contained 
no present agreement on prices for any purpose. Though 
it toes contain an agreement to agree on the price at 
w ch some bands shall’ be sold, this is not for the 
Pt pose of preventing one party from underselling the 
0! -r in the open market. It relates only to orders or 
co tracts brought within the contract by the specific 
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agreement of the parties in each case; and therefore 
applies only to orders which must be or may be, accord- 
ing as the contract is construed, turned over in part to 
the Derby company for production. Of course, said the 
court, the Derby company cannot bid against the 
Seymour company for any contract and at the same 
time agree to act as its bailee for hire in assisting to 
fill it. But this does not make such illegal at common 
law or under the Sherman anti-trust act. 

The Derby company further contended that the con- 
tract is illegal because it agreed not to make any bid or 
take any order for bands. But the court failed to find 
anything in the contract prohibiting the defendant 
Derby company from accepting business on its own 
account. The contract goes no further than to provide 
that, so far as the parties may be able to agree on 
prices, the Derby company is to co-operate in produc- 
tion, and the bid or acceptance is to be in the Seymour 
company’s name. It must follow, said the court, that 
if the parties cannot agree on the price at which any 
order will be accepted for co-operative production, either 
party may compete for it on its own account. 

The claim that the contract was entered into for the 
purpose of restraining competition between the parties 
is refuted by the findings of the court that the Seymour 
company did not have productive capacity to fill its 
orders, and that the Derby company had surplus capac- 
ity for production, but did not have the funds or credit 
enough to carry on the business on its own account. 


MINOR ERRORS IN THE JUDGMENT 


There were numerous minor errors in calculating the 
amount of the judgment. The Derby company reported 
that it had made 288,283 bands under the contract. In 
making these it used not only the 500,000 Ib. of copper 
furnished by the Seymour company at the agreed 
special prices, but also used 180,499 lb. of other copper 
belonging to Seymour, which was in the Derby com- 
pany’s possession. Acting on the theory that the 
Seymour company was bound to furnish copper for 
500,000 Ib. in bands at the specified prices, it credited 
the Seymour company with 30.5c. only for this copper, 
aithough its market value when appropriated was 35c. 
a lb. Defendant appropriated the plaintiff’s copper to 
the contract without agreeing on its price, and the 
plaintiff relied on the implied promise of the defendant 
to pay what the copper was reasonably worth. The 
court said the copper was reasonably worth its market 
value at the time it was taken. 

Again, one order, known as the “Chase contract” was 
to be carried out by the Derby company shipping and 
billing the bands direct to the Chase company, and 
reporting to the Seymour company the number of bands 
so shipped and paid for. There was an option in the 
“Chase contract” calling for an additional quantity of 
bands. The Derby company concealed the fact that the 
option had been exercised. It failed to report 73,850 
bands which were delivered to the Chase company and 
paid for. Now, the Seymour company did not furnish 
the copper for these unreported bands, but it was at all 
times ready and willing to do so. The Chase contract 
was a co-operative transaction. The court said the 
Seymour company had the right to assist in its per- 
formance by furnishing the copper at agreed prices and 
the right to receive its agreed toll on all bands delivered 
and paid for. Conversely the Derby company had no 
right to resort to other sources of copper supply in 
order to make itself the sole beneficiary of the con- 
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tract. The Derby company claimed the agreed toll was 
payable only in case the Seymour company furnishes 
the copper. But the answer is that the latter’s readi- 
ness and willingness to furnish copper is in law a suffi- 
cient performance of its agreement to furnish it, as 
against the defendant who has wrongfully prevented it 
from doing so. 

Another important element of the case was the 
special damages claimed by the Seymour company in 
the delay of returning the copper scrap to it at the 
termination of the contract. The court held the Derby 
company was liable for the loss to plaintiff by its being 
compelled to buy additional copper through this delay 
in returning the copper scrap. 


Court Holds Invention by Employee Not Within His 
Contract Assigning All Invention Rights 

The White Heat Products Co. sought to compel its 
employee Charles W. Thomas to disclose certain inven- 
tions and assign to it an application for patent on such 
devices, pursuant to the terms of a written agreement 
between the parties. The case was heard before a 
referee, who found for the products company, holding 
that the invention was within the terms of the con- 
tract. After argument the trial court reversed the 
finding of the referee and dismissed the company’s 
case, and now the Supreme Court of Pennsylvania has 
affirmed this decision. 

The White Heat company is described as being organ- 
ized for the purpose of making and selling products 
from silica and other materials, and at time of. entering 
into the contract with Thomas it was engaged in the 
manufacture of bricks for wainscoting, etc., from white 
silica rock mixed with glass as a binder. Thomas was 
an expert in matters of this character and owner of 
certain patents, and, in consideration of the agreement 
of employment, assigned.to the company all his interests 
in certain specified patents, together with the exclusive 
right to make, use and sell the design under another 
patent relating to a furnace “in so far as the same 
relates to the business of making bricks, stone products, 
earthenware products or analogous and collateral prod- 
ucts,” together with his “entire right, title and interest 
in and to every invention, interest therein, or claim 
thereto relating to the manufacture of bricks, stone 
products, earthenware products, and analogous and col- 
lateral products which he now has or may hereafter 
make or acquire during the period of his employment 
by said stoneworks and for one year after the termina- 
tion thereof.” 


WORKED ON ABRASIVE WHEEL INVENTION 


For a period of two years and ten months Thomas 
continued experiments in the manufacture of bricks 
and all patents secured by him were assigned to the 
White Heat Products Co. In 1914, the company’s plant 
being idle owing to its operations proving unsuccessful, 
Thomas began of his own accord experimenting with a 
process for making an abrasive wheel to be used for 
grinding iron, steel and other hard metals. The experi- 
ments were at first conducted in a separate shop, but 
later the matter was discussed with P. M. Sharpless, 
president of the White Heat company, with a view to 
their engaging in business together, and it was agreed 
that experiments be continued at the company’s plant 
and at its expense. The experiments proved success- 


ful and samples were put on the market. 
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Agreement over the manufacture of abrasive wheels 
was not concluded and the company then first claimed 
the invention was within the original contract of em- 
ployment. 

The first question presented to the Supreme Court was, 
Is a wheel used for grinding an invention “relating to 
the manufacture of bricks, stone products, earthenware 
products or analagous and collateral products” within 
the meaning of those words as used in the contract? 
Its answer was that it was not such an invention. 


AGREEMENT Must BE CLEAR AND UNMISTAKABLE 


The rule of law is that in cases of this kind, where 
the product of an inventive mind is sought to be appro- 
priated under an agreement to assign to another, the 
language of the agreement must be clear and show an 
unmistakable intention that the particular matter cov- 
ered by the invention or patent is within the intention 
of the parties at the time of agreement. 

The court said that measured by this rule the con- 
tract as viewed by the company falls down. It is as 
susceptible to one construction as another. The court 
was of the opinion that the contract provisions were 
limited to inventions relating to the manufacture of 
earthenware products and do not apply to or require 
the assignment of patents for the manufacture of all 
articles made of earth or clay; consequently a tool in 
the nature of an abrasive wheel, although composed 
principally of bauxite clay, is excluded from its terms 
as not coming within the meaning of the words “earth- 
enware products.” 

There is another rule of law that where a person in 
the employ of another devises a new invention and uses 
the property of his employer and the services of other 
employees to put the device in practical form and as- 
sents to the use of the perfected invention by his em- 
ployer, he thereby gives to such employer an irrevocable 
license to use the device. This was urged in favor of 
the company. 

But the court said it did not apply, since the invention 
was conceived and the preliminary work done outside 
of the employee’s working hours and in a plant not 
connected with his employer’s plant. While the article 
was subsequently perfected and manufactured in the 
plant of his employer, still this was done under and 
subject to the completion of negotiations for a proper 
compensation to Thomas through the profits to be de- 
rived from the manufacture and sale of the patented 
article. 

Judgment was therefore affirmed against the company. 


Contract Where “Ton” Means 2,000 Lb.—Rule May 
Be Changed by Agreement or Custom 

In an action by the Chemung Iron & Steel Co. against 
the Mersereau Metal Bed Co. on a sales contract 
New York, the court there construed the term “ton” 
as used in the contract to mean 2,000 Ib. and not a long 
ton of 2,240 lb., where the contract called for “tons” 
merely and not long tons and neither by proof of trace 
customs nor otherwise was it shown that long to: s 
were intended. In the circumstances, section 4 of t!e 
General Business Law must be held to govern. It rea: s 
in part: “The hundredweight consists of one hundr | 
avoirdupois pounds, and twenty hundredweights ar 
ton.” And where there is no agreement to the contra 
or a general custom of the trade does not change t ¢ 
rule, same must be applied. 


iv 
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A Study of Chain Driving 





Report of Investigation and Tests on Chain Driving — Variable Factors Involved — Some 
Mathematical Relationships—E ffect of Impact on Life of Chain 
—Economic Calculations 





M. LAWSON has made notable progress in 

the development of a chain driving theory in his 

e recent contribution to Engineering, July 2, 1920, 

which, on account of its interest to the engineering 
profession, we are reproducing in full: 

To a commercial mind, perhaps the first appeal of 
any proposition in engineering is with regard to the 
practical issues which are likely to result from its direct 
application. The commercial mind is not so much con- 
cerned with the theories involved, but prefers to 
examine them in the light of actual practice. The true 
theorist, on the contrary, prefers to commence from 
first principles, adopting as his base a point as in 
Euclid. From this beginning he sets down his proposi- 
tion and deduces the facts which may be inherent 
although not always self-evident. He is content that the 
theory shall be subjected to the most careful scrutiny 
in its smallest detail, and is not satisfied unless the 
test of actual practice be applied in order that his 
conclusions may be proved to be sound. 


TWENTY VARIABLE FACTORS 


Research work connected with chain driving is un- 
doubtedly difficult, since in any chain drive there are 
at least a score of variable factors, the alteration of 
any one of which may involve alteration of several 
others. The following gives twenty variable factors: 

1) Number of teeth in wheels; (2) revolutions per 
minute of wheels; (3) ratio of reduction; (4) inclina- 
tion of drive; (5) material wheels made of; (5) 
steadiness of load; (7) speed of chain; (8) pitch of 
chain; (9) lubrication of chain; (10) pull on chain; 

11) center distance; (12) inclination of chain; (13) 
type of chain; (14) design of chain; (15) length of 
hain; (16) tension on slack side of chain; (17) bearing 
nressures; (18) weight of chain; (19) accuracy of 

anufacture of chain; (20) accuracy of manufacture 

, wheels. 

Looking at the above list, it will be observed that if 
ne factor is altered and a different result obtained it 

ill be impossible to say whether the difference is due 

the original factor being altered or to one of those 

ctors which is affected by its alteration. For instance, 
reasing the number of teeth in a driver wheel may 
ve a longer life. but is this longer life due entirely to 

e number of teeth being altered? Is it not also due 

the fact that by increasing the number of teeth the 

!| in the chain is decreased and the bearing pressure 
luced? Or, again, would not the life have been 
reased still further if the alteration had not affected 

speed of the chain? 
fests would have to be carried out ad infinitum to 
ablish any definite theory, which in itself is an 
urdity, so that if any theory can be outlined which 
| enable those engaged on practical research to direct 
| concentrate their energies along defined paths their 
e will be saved and progress made. 


Now, to follow in Euclid’s footsteps, what is the point 
common to all chain drives? 

In considering a chain drive the simplest form may 
be stated to consist of a driver wheel, a driven wheel, 
and a length of endless chain, the utility of the chain 
being to transmit power from the driver wheel to the 
driven wheel. The chain consists of a series of links 
connected by studs, so that the center of all studs in 
the chain travel along the same path; consequently 
if the path of one stud can be definitely located, the paths 
of all studs at any position in the chain drive are located, 
and this stud path in its relation to the wheels is com- 
mon to all chain drives and consequently may be con- 
sidered as the starting point, for it is a line generated 
by a point. 

Now a stud in a chain 1-in. pitch running at 500 ft. 
per minute moves a pitch length in ,|, second, so that 
it is impossible to see the path of any one stud although 
the light wave of the path of ll studs may be observed 
under favorable conditions. The practical value of this 
light wave cannot be exaggerated, but it has one draw- 
back for research in that it is not capable of measure- 
ment, and consequently a method had to be adopted to 
obtain actual stud paths at high speeds which could be 
measured. The method the author adopted, and it is a 
method which has the advantage of being simple, is as 
follows: 

To one of the studs in a chain a stiff pointer was 
fixed extending about 2 in. beyond the width of the 
chain. When the chain was running a board covered 
with beeswax was moved toward the chain so that the 
pointer scratched the path in the wax. In order to 
simplify the mechanism, records were taken separately 
at four different places: 

(1) Entering the driver wheel; (2) leaving the 
driver wheel; (3) entering the driven wheel; (4) leav 
ing the driven wheel. 

In this paper the author has concentrated on the 
first division, knowing that if this is solved the three 
remaining divisions can be solved in the same way. 
Refore dealing with these practical results it is neces- 
sary to investigate the theory, for, although chain drives 
have been on the market over thirty years, no satisfac- 
tory theory has yet been published, so far as the author 
knows, and consequently the following is the result of 
research: 

MATHEMATICAL RELATIONSHIPS 


’ 


The “true” pitch circle diameter of a wheel may be 
calculated from the formula: 


Pitch circle dia. p cosec « inches 
where p pitch in inches 
Tr number of teeth in driver whee 


(or driven wheel Tv») 
180 
Tr’ 


and + 
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The speed in feet per minute on any point on the pitch 
circle is equal to: 


xpN cosec a 


feet per min. (b) 


12 
Where N revolutions per minute 
If the chain is running toward the wheel the 
“straight” speed is equal to: 
pNTr . 180pN . 
(9 feet per min. or = feet per min (c) 
~ “aa 


It must be noted that the speed (b) is always greater 
than the speed (c) since the linear measurement of the 
circumference of the “true” pitch circle is always 
greater than the linear measurement of a polygon com- 
posed of Tr sides of length p. Or expressed otherwise: 

180 


: speed cc) ss @ Ss sin A (d) 
T 


Speed (b 


sin « 


and « is always greater than 





FIG. 1, PITCH CIRCLE FIG. 2. HORIZONTAL AND 
VERTICAL VELOCITIES 
At first sight there appears to be a difficulty in 


accounting for two speeds because the center of one 
stud may be traveling circumferentially at a higher 
speed than the center of a stud behind it, which is 
traveling in the straight line. It is accordingly neces- 
sary to analyze the straight speed and see what is meant 
by this. 

Firstly at dead slow speed it is obvious that the path 
of a stud traveling toward the driver wheel is com- 
posed of arcs of the “true” pitch circle, the chord of the 
arc being equal to p, see Fig. 1. (For convenience these 
arcs are afterward referred to as “pitch arcs.’’) 

Take the case of a wheel which is traveling without 
cyclic variation; the speed at any point on the arc is 
constant. In Fig. 2, let 

EFG 
DA 


pitch circle 
pitch AB BH. 


at any point X in the pitch circle may 
into horizontal and vertical velocities— 
the horizontal velocity being proportional to XM, the 
vertical velocity proportional to XN, when XY repre- 
sents the velocity at the point X which may be found 
from formula (b). 


The velocity 
be resolved 


Hence XM horizontal velocity at point X. 
XY cos MXY. 
XY cos 6, where 4 XOE. 
And XN vertical velocity at point X. 


XY sin MXY. 
XY sin 4. 
Now XY from formula (b) 


rpN cosec a . 
12 feet per min. 
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Hlence horizontal velocity at any point X 


= “19 cosec 2 cos 6 feet per min. (e) 
os 


And vertical velocity at any point X 


oN : : 
= a cosec x sin 9 feet per min. (f) 
It follows that the horizontal velocity at the point A, 
where ? = « 


rpN cot a 
a 12 ( 9) 


which, when « is acute, is always less than speed (c). 
And since (c) is always less than speed (b), which 
is the horizontal velocity at the point FE, there must be 
some point between A and E at which the horizontal 
velocity equals speed (c). To find it: 
Let X be the point. 


The horizontal velocity of X = 


N 
att cosec a cos § by (e) 
. 180pN 
and the speed (c) is P 
12a 
' 180 
These are equal if = cosec x cos 6 = 
Qa 
or cos § = ar se (k) 
T 


The various values of 6 for different values of Tr are 
given in Table I. 











TABLE I 
Tr "4 Log Cos @ 
10 10 deg. 22 86 min 9 9928325 
15 6 deg. 54.84 min 9 9968303 


30 3 deg. 27.82 min 9 9992006 


The value of having located the point X by knowing 
the angle 6 is that this point may be known as the point 
at which “action” commences, or in other words the 
point at which the horizontal speed of the pitch circle 
path begins to get greater than the straight speed of the 
chain. 

In order to simplify reference to this point later it 
appears advisable to give some definition to the portions 
of the arc AED. 


Let AX be termed the period of inaction, 
XE be termed the period of action, 
EX" (where EX* = EX) be termed the period 
of reaction, 
X'D be termed the second period of inaction, 
where X is located by the angle EOX whose cosine = 


Tr sin a 


. 
rT 


POINT OF IMPACT 


It is obvious that the point A on the pitch circle may 
be accepted as the theoretical point of impact. 

In Fig. 3, AK represents the direction of pull of chai: 
at point A and AL represents the direction of pull fron 
wheel at point A. 


The pull AK = pull AL. Hence impact pull AJ mus 
be such as will make AL the resultant of AK and AJ. 
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Now 


| 


J 


2 


4 


= AL sin « 


AJ = 2AL sin « 
Now, if AK, which AL, pull on chain, the verti- 
cal impact blow must be equal to 
2f sin «, where f is the pull on the chain (m) 


Table II gives values of vertical impact blow for 
various numbers of teeth, when the speed is such that 
the point of impact is the point A. 








TABLE II 





Impact in Terms 

Tr of Pull 

6 pull x 1.0 

9 pull x 0.684 
10 pull X 0.618 
12 pull x 0.518 
15 pull x 0.416 
18 pul! x 0.347 
20 pull x 0 313 
30 pull x 0.209 
45 pull x 0.134 
60 pull x 0.105 
90 pull <x 0.067 





WHAT HAPPENS DURING THE PERIOD OF “ACTION” 
AND “REACTION” 


The period of action commences at a point X, which 
is found by the angle 6 being known from for- 
mula (k), i.e., 


So, since the total period of action and reaction: arc 
AED :: 6 : « it follows that between X and X°* the 
chain in the straight will have traveled a horizontal 
distance 

== p inches (0) 
a 
and between X and X* the wheel will have traveled a 
horizontal distance 
== chord XX’ 
= 2X0 sin 6 in. 
—= pecosec x sin @in. (p) 

Consider two studs (n pitches apart) in a chain—the 
forward is engaged for action at X and the back one is 
traveling a distance — np behind it. At high speed, in 
the majority of cases it can be proved from the stud 
path tests that the path of a stud in the straight is 





FIG. 3. 


CHAIN 
FORCES 


st right. Hence the forward stud will travel a horizon- 
ta’ distance given by (p), while the back stud travels a 





ho izontal distance given by (0). Also 
sin @ 
the distance (p) pcosecasiné 48 
the distance (0) — op ~ sine 
a a 
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Now —, is known to decrease as 6 increases. 
Hence the distance (p) is greater than the dis- 


tance (0). 

Consequently a certain amount of elasticity is called 
for in the chain between the forward stud and the stud 
n pitches behind it when the stud path of the latter is 
straight. The measurement of this elasticity may be 
found by subtracting the distance (0) from the distance 


(p). Or elasticity required during period of action and 
reaction 
. 0 sin @ 4 
= p cosec « sin 6 — P = p ( : —-) 9) 
a SIN a a 
when 6 is given by 
- 
cos # = sin @ 
180 
and a= 7, 


The various values for varying numbers of teeth, 
when p = 1 in., are given in Table III. 





TABLE III 


| 0.00640 
0.00283 
! 0.00070 


Or, when 6 and « are small, this formula (q) may be 
written: 
Elasticity required during period of action and re- 
action 
_ 0.64p 
~ Tr . 


How Does IMPACT AFFECT LIFE OF CHAIN? 


Damage done by impact may be considered under two 
headings: 

1. Invisible damage, such as fatigue of material. 

2. Visible damage, such as the loss or malformation 
of metal from the tooth of a wheel, back of liner, face 
of silent link, surface of roller, etc. 

These two types of damage at first sight involve 
complications in arriving at a life formula. If, how- 
ever, a chain drive has a reasonable factor of safety the 
invisible damage or fatigue of material does not exist 
as a potential factor, but it is undoubtedly the factor 
which comes into evidence when tests are carried out 
under abnormal conditions such, for instance, as a life 
test on a chain with a factor of, say, 4 on a 15-tooth 
wheel running at a high speed. On such a test as this 
the chain fails after a few hours through fatigue of 
material, and the test is consequently almost valueless 
for commercial purposes, since few, if any, drives fail 
in this way, and those which do fail may be due to other 
causes, such as a low factor having been created by 
an excessively tight chain. In other words, these tests 
are similar to Wohler’s researches, which proved that 
parts subjected to variations of stress for long periods 
must be provided with a higher factor of safety than 
parts subjected to a steady load. 

Hence for practical purposes damage which is only 
visible under the microscope may be overlooked, but it 
must not be forgotten when complaints arise, since it is 
then a potential factor. 
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Visible damage creates malgearing, and the greater 
the the greater the malgearing, and conse- 
quently the greater the impact. Summing this up, it 
appears as if damage accumulates at compound interest 

thus, if a chain has increased in pitch 1 per cent dur- 
ing five years it will certainly have increased more than 
2 per cent in ten years, and may quite conceivably have 
increased 2 per cent in years. This compound 
interest may possibly be reckoned as constant for one 
type of chain, but the constant is hardly likely to be the 
same for a roller chain as for a silent chain; moreover, 
it may vary with the pitch of the chain. There appears 
at present to be no method of arriving at this constant 
except by the lengthy process of testing. 

Some useful purpose will be gained by arriving at a 
comparative life formula for any one chain with varying 
numbers of teeth in the wheels. Such a formula will be 
useful in determining the commercial value of the num- 
ber of teeth in a wheel. 

Damage done per minute to the studs is proportional 
to the blow number of times it occurs per 
minute. 


damage 


six 


impact 
2f sin a NTr, using formula (m). 
N being the r.p.m. and f the pull on the chain. 
Life of the chain varies as 
Number of studs 
damage per min. to the studs 


: ; L 

If L length of chain, number of studs 5 
L 
Pp 


Life of chain varies as 


2f sina NTr 
L 
2fpNTr sin « 


Now the drive is given, f speed of chain is 
constant 
fpN ,. ; ; 
<" 19 Tr is constant, using formula (c) 


Life of chain for a given drive varies as 


180 
Tr 


‘ where «2 
SIN a 


EXAMPLI 


A 10-hp. drive, 600 r.p.m. to 200 r.p.m., centers 4 ft., 
chain 1 in. pitch. Which drive is the best commercial 
proposition, the drive arranged with 157 and 45T, 
making the cost of the drive $100, or a drive having 20T 

nd 607 costing $120. Length of chain for the 15T drive, 
, 126 in. Length of chain for 207 drive, say, 136 in. 
Life L5T 


drive : life of 207 drive 126 cosec 12 
deg 1 sec 9 deg. 603 : 870, making commercial 
value fe $100 $145, whereas cost of 157 drive 

irive S100 : $120 
H e the 207 wheel drive is a better commercial 
it ist f course, be borne in mind that there is a 
e number of teeth which can be used, for, 


whe hi wears, it gets out of gear quicker with a 
el tl i small one. 
ia age | impact opens up a strong 
ill wheels being of the same hardness as the 
port f the chain which engages with the wheel. 
| the case of roller chain wheels with only a 
ese snouid be hardened, since the roller of 
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rABLE IV. TESTS CARRIED OUT AT THE WORKS OF MESSRS. HAN-= 
RENOLD, LTD., MANCHESTER 





Pitch 
I'y e of 
of Chain, Approx. Centers Lubri 
No. Chain In Tn R.p.m. F.p.m. Pull Hp In cation 
1 Roller 1 17 17 1,000 1,420 230 10 Long None 
2 Roller 1 17 17. 1,000 1,420 230 10 304 Oiled 
3* Roller ! 17 17 1,000 1,420 230 10 30} Oiled 
4 Roller | 10 30 450 500 45 Oiled 
5 Roller ! 10 30 900 1,125 45 Oiled 
6 Roller 1h 10 30 1,200 1,500 220 10 45 Oiled 
7 Roller 13 10 30 «1,200 ~—s:1,500 45 Oi ed 
& Roller 14 10 30 900 «1,125 73 24 45 Oiled 
9 Silent 1} 15 54 1,200 2,250 36 2} 45 Oiled 
10 Silent 1 15 54 900 ~=—«1,700 48 2} 45 Oiled 
11 Silent 1} 15 54 450 850 96 24 45 Oiled 
12 Silent } 15 15° 1,040 650 920 18 Oil pump 


*In test No. 3 the point was attached to the rear stud of outside link. In al 


other cases it was attached to forward stud on outside link 





the roller chain is hardened, but in the case of small 
wheels for chains in which unhardened links engage 
with the wheels, it is probably sounder policy to have a 
mild steel wheel unhardened. 

Mention has already been made of the method adopted 
to record on wax the actual path of a stud. Particulars 
of a few of these tests are given in Table IV, and the 
salient points reproduced in Table V. 

Tests 1, 2 and 3 may be grouped and termed lubrica 
tion tests, since the only altered factor between Nos. | 
and 2 was oil, and between Nos, 2 and 3 the only 








TABLE V 
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alteration was that the chain was reversed so that 
point scribed the path of the stud at the rear end of te 
outside link. 

Much valuable information can be obtained from the e 
three stud paths. In the first place (test 2) the si ad 
path leading up to the wheel assumed a straight 1! ¢ 
when the chain was oiled, whereas when the chain v ‘s 
bone dry (test 1) the path showed a series of arcs w h 
slightly rounded joints. Secondly, when the pointer 3 
placed on the rear stud of the outer link (test 3 e 


path showed a straight line finishing off with one 


before entering the 


wheel. 
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The only possible explanation for the difference in 
path before and after oiling lies in the theory that 
lubrication supplied the necessary elasticity. Formula 
(r) gives the necessary elasticity in this case to be 
0.0022 in.—which elasticity in test 2 might be provided 
by oil in any one of the following four places: 

(a) Between tooth of wheel and roller of chain. 

(b) Between roller and bush. 

(c) Between bush and stud in engagement. 

(d) Between bush and stud behind engagement. 
Thus it appears that each film of oi! supplied 0.0006 in. 
of elasticity. 

In order to test if this theory was correct, test 3 was 
tried, since lubrication could not affect the rear stud path 
of an outside link when this was one pitch in distance 





FIG. 4 


STUD CENTER PATH 


from engagement. The result here proved the case, the 
path being a straight line ending with an arc before 
engagement with the wheel. The measurement of this 
are, i.e., 80 per cent of the pitch of the chain, should be 
noted—the probable explanation lies in the fact that the 
rear stud continued to drop until the forward stud 
reached the point of action. 


IMPACT TESTS 


Nos. 4, 5, 6, 7 and 8 may be termed impact tests, and 
ould have been more complete if they had been dupli 

cated with the pointer on the rear stud of the outside 
nk, and if the horsepower could have been accurately 
easured. 

A'l these tests were severe—a 107 driver wheel and 
chain speeds varying from 560 ft. per minute to 1,500 ft. 
per minute. 

Tests 4, 5 and 7 had no appreciable load, and speeds 
alone were varied. The effect of impact was clearly 
marked on the stud path, the stud being actually 
“thrown” by impact off the pitch circle path. In No. 4 
test it was thrown for 20 per cent of the pitch arc; in 
No. 5 test for 30 per cent of the pitch arc, and in No. 7 
for 55 per cent of the pitch are. No. 8 test gave the 

me result as No. 5, which might be expected, since the 
only alteration was a slight increase in horsepower which 
could not be accurately measured. Test 6 was similar to 
test 7, the only difference being a considerable increase 
i» horsepower transmitted. The length of the throw 
p.th was considerably less, having decreased to 33 per 
cent of pitch arc from 56 per cent. 

in none of these tests were there any signs of arcs in 
tl + path leading to the wheel, but in every case the path 
d) »pped to the point of impact. If formula (7) is 
ar olied to tests 4 to 8, it will be found that the elasticity 
re uired is 0.0096 in. Before considering how this 
el sticity is provided it is advisable to state the two 
f: ts that have been established by these five tests. 

Impact can throw a stud off its normal path. 
To some extent the length of the throw varies with 
th speed and inversely with the pull of the chain. 

n tests 1, 2 and 3 it was found that lubrication pro- 
vi ed 0.0022 in. of elasticity—possibly, from the fact 
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that tests 4 to 8 were run with 14-in. pitch chain, 
whereas tests 1 to 3 were run with 1-in. pitch chain, it 
might be argued that more elasticity could be expected, 
but a detail investigation of the throw path proves that, 
if the stud can be thrown off its path, elasticity is not 
necessary to the extent provided for in formula (r). 


LUBRICATION STUD PATH TESTS 


In Fig. 4, let AQ’S represent the throw path, A being 
the point of impact. 

Now the length of the line AQ’SD is greater than the 
length of the line AQ*SD. 

Hence the stud path speed is greater from the point 
A than is represented by speed (b). 

But 

Speed (b a 


Speed (c) 180. 
= SIN @ 
which is constant for any given wheel. 

Hence if speed (b) is increased by impact, speed (c) 
is increased in the same proportion. 

But the straight stud path is straight, hence the 
straight speed must be greater than that supplied by 
speed (c). In other words, the effect of the throw path 
is equivalent to increasing the pitch circle diameter, 
which, in turn, increases the straight speed and so 
reduces the difference between speed (b) and speed (c). 

It is thus obvious that if sufficient elasticity cannot 
be supplied by the chain and wheel either a throw path 
must exist, or else the chain in the straight will 
“pitch are.” 

It must be noted from these tests, 4 to &, that the 
length of the throw path varies, that, in fact, it increases 
with the speed of the chain and decreases with the load. 
't must also be noted from Fig. 4 that when the center 
of the stud is on the throw path it is not in gear with 
the wheel and does not come into gear with the wheel 
until it reaches the point S, hence action commences at S 

This explanation accounts for the reduction of length 
of throw path in test 6, as compared with test 7. No. 7 
test was taken with the chain running with practically 
no load so that it was only necessary for the wheel to 
impart a short push during the period of reaction and 
before the second period of inaction commenced. 

In test 7 the second period of inaction commences at 
a point which corresponds to 79 per cent of the pitch 
arc, whereas owing to the light load the period of 
action only commenced at a point corresponding to 56 
per cent of the pitch are. In test 6 the load was 
increased and the period of action started at a point 
equivalent to 33 per cent of the pitch are. 

When the speed is high and the number of teeth in a 
whee! is so low that a throw path exists, the effect on 
the chain is what may be described as vibratory whip- 
ping, this whipping being caused by a series of jerks 
from the teeth of the wheel. Whipping may exist owing 
to an impulsive load, but these two tynes of whipping 
can usually be distinguished by their frequency and 
depth—the impulsive load type being less frequent and 
of greater depth. 


ARCHED LINK TESTS 


Tests 9, 10 and 11 were carried out with the arched 
link type of chain (commercially known as noiseless or 
silent type). The characteristics of these paths is in 
the easy curve at the point of impact—thereby showing 
that impact is absorbed gradually. A brief look at the 








382 


design will show that the arch link when subjected to a 
sudden load can supply elasticity by elongation and that 
the effect of this elongation is to produce gearing at that 
part of face of link furthest from the stud center. This 
means more gradual engagement and explains the reason 
for this design being, under normal conditions, quieter 
than the roller design. Lubrication also supplies elas- 
ticity as in the roller tests. 

Test 12 was carried out with a load which gave a very 
low factor of safety—the stud path is most instructive 
—-without resorting to the wax board it was easy to see 
the light waves throughout the length of chain between 
driver and driven wheel. It will be noticed that this 
wave is similar to that obtained in No. 1 test (i.e., when 
lubrication was absent), but in No. 12 test oil was being 
pumped into the chain; however, the bearing pressure 
on the studs was so great that oil could not reach the 
surface. 

These few tests are given to show that the practical 
results obtained agree with the theory, and that having 
established a portion of the theory the complete theory 
can be developed together with the practical stud path 
tests. For the value of the stud path test is one which 
no firm of chain makers can afford to overlook. 


CHAIN CURVE 


Before closing the subject it is necessary to place on 
record a few notes connected with the chain leaving the 
driver wheel, entering the driven wheel, and leaving the 
driven wheel. 

When a chain is running at a fairly high speed with 
wheels having a small number of teeth, it will be ob- 
served that it takes an inward curve after leaving the 


Fig.5 
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wheel as shown in Fig. 5. This can be seen in both 
cases, i.e., leaving the driver wheel or leaving the driven, 
and is accounted for by the fact that the speed (5) is 
greater than the straight speed (c). In consequence, 
since the chain cannot alter from one speed to another 
instantaneously, it is necessary for it to assume a curve 
whose function is deceleration. 

The same theory can be applied to the chain entering 
the driven wheel as has already been applied to it enter- 
ing the driver wheel. The speed has to increase from 
speed (c) to speed (b)—Tn being of course inserted in 
obtaining the value of «. This speeding up occurs by 
impact supplied from the driven wheel, and since there 
is no load being transmitted and the chain is slack the 
throw path will be found to be so serious as to prevent 
a very slack chain being run at a high speed with a small 
driven wheel, since the chain will then get thrown out 
of gear with the wheel. 





American Export of Dyes and Dyestuffs 
The total amount of dyes and dyestuffs exported 
from the United States during the calendar year 1919 
amounted in value to $17,084,435, of which Japan 
imported $3,196,550 and Canada $2,143,097. 
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German-French Potash Negotiations 


“The result of the war has broken the former German 
world monopoly of potash, since by the terms of the 
peace treaty the thirteen Alsatian works have passed 
into the control of the French State,” says the Frank- 
furter Zeitung for June 30. Although the output of 
Alsace, as compared with that of Germany, is relatively 
small, it is nevertheless important enough to affect 
prices on the world market. During 1919 Alsace pro- 
duced 40,000 metric tons of potash, while it is expected 
that the output for 1920 will be five times that amount. 
The total sales of the German potash syndicate during 
1919, in which 198 works participated, amounted to 
812,000 metric tons of K,O, and the output is capable 
of great development. Concerning this newly arisen 
competition the Zeitung says: 


Neither in France nor in Germany has the state or 
the producing industry any interest in spoiling prices 
on the world market by competition. In view of pres- 
ent economic conditions it is to the benefit of both 
countries to develop their export at the best possible 
prices. An agreement between France and Germany 
as to potash prices on the world markets would there- 
fore be to the advantage of both. At a recent general 
meeting of the Deutschen Kaliwerke a. G. it was re- 
ported that negotiations were then going on with 
France with the object of coming to an agreement 
regarding the Alsatian potash industry. The result of 
the negotiations cannot yet be foreseen; however, the 
economic interests common to both countries should be 
strong enough to overcome present objections and diffi- 
culties. It must not be forgotten that sooner or later 
Spanish potash will appear on the world markets. 
Also that overseas sales are not being made easier 
by the substitute industries which are being founded, 
as an example in the United States. 

The chairman of the Deutschen Kaliwerke a. G. 
reported that sales are still slack. On political grounds, 
and in consequence of the unfavorable state of their 
currencies, sales to Poland and Czechoslovakia have 
almost entirely ceased. This is the more regrettable as 
sales to Poland in normal times are estimated at about 
1,000,000 double centners (about 110,000 short tons) of 
pure potash. 





Shark Fishing in Lower California 

The shark-fishing industry is becoming increasingly 
important in the Ensenada consular district. The Lower 
California shark, known locally as the dogfish shark, is 
from 4 to 5 ft. long and weighs from 90 to 125 Ib. 
The fishing is usually done by individual fishermen 
working out from camps on land. The fish are caught 
on long set lines, on which are fifty to one hundred 
hooks baited with small fish or lumps of shark meat. 
These lines are secured to floats, and the fisherman 
visits the lines daily to remove the catch. 

The fins are sold for consumption by Chinese in 
shark-fin soup. The liver is boiled down and shark oil 
rendered out; each liver gives an average of 1 gal. of 
oil. This oil is used in paints and as a leather pre- 
servative. The remainder of the fish is dried and made 
into fertilizer or chicken feed. The skins are not 
utilized, except for fertilizer. Frequently shark stea‘s 
are sold by Chinese under the name of grayfish. 

The large canneries operating fish-fertilizer plan's 
in San Diego, Cal., are eager to buy shark, and tec 
newly finished plant at Sauzal, Lower California, expe: ‘s 
to specialize on converting shark into fish-meal f 
tilizer. Whereas formerly sharks caught in nets w @ 
separated from the more valuable fish and returned © 
the water, they are now brought ashore, although ‘ \¢ 
demand is not yet sufficient to warrant using nets. °r 
sharks exclusively. 
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Studies of the Macrostructure of Cast Steel 





Simple and Reliable Procedure Is Outlined for the Development and Record of Macrostructure—A 
Peculiar Banded Structure Is Described—Symmentrical Arrangement of Dendrites Is Necessary 
for Consistent Physical Tests—Pouring Cold Metal Suppresses Dendrites 


By FRED G. ALLISON AnD MARTIN M. ROCK* 





\ , JE HAVE wondered for a long time why it is 
that a larger number of the host of inves- 
tigators in the field of metallurgy have not 

given more attention to the many easily observed but 
as yet unexplained phenomena which occur in the steel 
foundry. This may be due in part to the fact that 
experimenting with molten steel is too large a task 
for the laboratories of the average educational insti- 
tution and in part to the fact that the attention of 
the foundry metallurgist is very largely absorbed with 
problems of immediate production. Whatever the cause 
may be, it seems that the steel foundry offers excep- 
tional opportunities and a fertile field to the research 
metallurgist. 

In his paper on “The Elastic Development of Steel,” 
published in CHEMICAL & METALLURGICAL ENGINEERING 
of April 14, 1920, Sidney Cornell expresses the view 
that it would be a step toward betterment in the art 
of heat treating steel if more experimenters would 
simply publish observed facts without waiting for the 
development of completed treatises. We are in hearty 
accord with this view not only as it applies to the heat 
treating of steel but also in its application to the subject 
matter of this paper. Our observations on the macro- 
structure of cast steel are decidedly incomplete and 
the conclusions only tentative, yet they have seemed 
sufficiently interesting to justify this presentation. 


RECENT PUBLICATIONS BY HUMFREY, LE CHATELIER 
AND BOGITCH 


Interest in the macrostructure of cast steel was first 
aroused through the study of its microstructure and 
especially by the fact that the picric acid structure is 
apparently only slightly changed by what is known as 
a straight anneal. This interest was, however, greatly 
stimulated by two recent papers in the technical 
journals. One of these is by J. C. W. Humfrey’* in the 
Iron and Steel Institute (1919) and the other by H. 
Le Chatelier and B. Bogitch’ in Revue Metallurgie, vol. 
16, No. 2, March-April, 1919. 

Le Chatlelier and Bogitch note the strange difference 
between the transitory and easily modified structural 
appearances caused by carbon and observed at relatively 
high magnification, and the entirely independent struc- 
tural features observable by the naked eye—features 
which are extremely stable and almost unstudied, despite 
their industrial use in identifying steels of quality. 
Chey melted electrolytic iron in a closed silica tube 
inder 3 or 4 cm. pressure of hydrogen, with or without 
.dditions of phosphide. Stead’s reagent, Heyn’s reagent, 
in iodine reagent (iodine 10 g., KI 20 g., H,O 100 c.c.) 





*Both authors of the technical staff of the George H. Smith 
teel Casting Co. ; 

See CHEM. & MET. ENG., vol. 21, p. 40 (July 1, 1919). Also 
bstracted in Chem. Abs., Sept. 20, 1919. 

"them. Abs., Sept. 20, 1919. 


‘and boiling acid. did nothing to such samples except 


tone the allotriomorphic ferrite crystals differently. 
On the other hand, if electrolytic iron, with or without 
additions of chemically pure iron sulphide, iron phos- 
phide, iron oxide, manganese or silicon, be melted in 
a gas furnace, any of these reagents will reveal marked 
chemical homogeneity unrelated to the ferrite crystals. 
Stead’s reagent as modified by Le Chatelier and Dupuy 
(95 per cent ethyl alcohol 100 c.c., water 10 c.c., cupric 
chloride 1 g., picric acid 4 g. and hydrochloric acid 
1 to 3 c.c.) gives exactly reverse action to the other 
reagents, as comparative studies on the same section 
prove. 

That such differential etching is due to oxygen only 
is proved by the method of melting, by the fact that 





FIG. 1. TENSILE TEST-BAR, RISER, AND 
L. METHOD OF GATING AS USED 
"",. BY THE AUTHORS 


an annealing in hydrogen produces a superficial immu- 
nity. Comparing the action of Stead’s reagent on steels 
with constantly increasing oxygen content, the authors 
advance their conclusion that this reagent attacks parts 
poor in oxygen, while the others eat into parts rich 
in oxygen, 

The black marks made on bromide paper moistened 
with 2 per cent H,SO, when in contact with steel are 
said to be due to sulphur only, since no markings 
occurred when testing any of the sulphur-free melts. 
Again, fumes from dissolving cast-iron filings will 
blacken such paper, yet if they are first bubbled through 
lead acetate they are without effect, and the lead precip- 
itate upon analysis will be found to contain sulphur. 

In his paper on “Macro-etching and Macro-printing” 
Humfrey recommends polishing the specimens with 
emery cloth, etching deeply with a 12 per cent aqueous 
solution of cupric ammonium chloride, to eliminate tool 
marks and surface hardening. 

Etching is continued by the reagent cupric ammonium 
chloride 120 g., concentrated hydrocloric acid 50 c.c. 
(more or less), water 1,000 c.c., by pouring on fresh 
additions at intervals. Deposited copper can readily be 
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MACROGRAPHS OF “CELA” TEST-BARS 
Fig. 2. Test-bar 1 cut about 1 in. from large end. 

F 3. Same bar a short distance further. 

Fig. 4. Same bar cut longitudinally. 

Fig. 5. Portion of riser from test-bar 1. 

Fig. 6. Test-bar 3 cut about 1 in. from large end. 
Test-bar 5 cut about 1 in. from large end. 


wiped off; in case examination reveals insufficient attack it should be 
resumed first with the neutral reagent. The strong relief is brought out 
by light buffing, and recorded by printing the etched surface on en- 
graver’s proof paper with printer’s ink. A first trial of this procedure 
proved so satisfactory and so much superior to all other methods fo: 
developing the macrostructure that the studies were continued with 
renewed interest. The method is simple, rapid, requires very little 
apparatus, and the etched surfaces withstand rough handling. 


DEVELOPMENT OF MACROSTRUCTURE 


We polish the specimens to 000 emery cloth, immerse while still 
warm in the 12 per cent neutral solution of cupric ammonium chloride 
until a rather heavy and somewhat flaky deposit of copper is formed, 
transfer to a second vessel containing some of the same solution t: 
which has been added about 5 or 10 per cent HCl and allow them t 
remain for from 15 to 30 min. After washing and drying, the etched 
surface is cautiously polished with crocus eloth. If the deposit of 
copper is too light, the acidified solution causes it to adhere firmly, giving 
a final brassy appearance which is difficult to remove, especially in the 
case of alloy steels. If examination shows that the etching has not been 
carried far enough to develop the structures to the desired depth, the 
treatment is repeated as before without regrinding. The temperature 
of the etching reagents greatly influences the speed of their action, but 
it is difficult to go far wrong. No special difficulty was experienced i: 
etching nickel and other alloy steels by this method. 

Instead of printing the etched surfaces with ink it is found very con 
venient to photograph them with an ordinary camera equipped with a: 
enlarging lens and a Silverman illuminator, attached closely in front o 
the lens to give vertical illumination. Photographic contrast may hb 
increased by rubbing the etched surface with a moistened portion of the 
crocus cloth, an action which deposits some of the rouge paste in th: 
indentations, where it absorbs light. After allowing a few moments fo 
the paste to dry, the specimen is again gently polished. Many specimen 
were 1 in. in diameter and gave excellent photographs when enlarge: 
four times—in fact, the macrographs here given were originally phot: 
graphed at four diameters but for printing convenience are reduced t 
about 2.3%. The method of photographing etched sections at low may 
nifications described by Foley’® or the similar method described by Mon: 
penny’ should prove very satisfactory for specimens of this sort. 

Although the method of photographing macrostructures is consider: 
superior for some purposes to printing them directly on paper : 
described by Humfrey, the study of these structures can very profitab 


Curm. & MET. Enc., Aug. 1, 1919, vol. 21, p, 140. 
‘Curem. & Met. EnG., May 12, 1920, vol. 22, p. 882. 
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be undertaken without printing ofany sort. Examination 
of the etched sections with a simple hand lens, such as 
is commonly used for the examination of fractures, is 
in many respects the most satisfactory method. The 
entire process is so simple that, as Le Chatelier and 
Bogitch state in the article referred to above, it seems 
surprising that the structures revealed have not been 
studied more in the past. Etching by this method 
might very well be included among the first laboratory 
exercises accompanying a systematic study of metal- 
lography. 


WHAT DoES DEEP ETCHING REVEAL? 


Deep etching of steel has been employed by inves- 
tigators for many years, but the exact nature of the 
structures developed seems still to be in some doubt. 
Stead’s and other similar reagents, which are said to 
show ,phosphorus segregation, give effects which are 
practically identical with those produced by Humfrey’s 
and similar procedures. The so-called sulphur print 
also shows about the same structures. According to 
Humfrey the etching reagents dissolve most those por- 
tions of the metal which solidified first. From the 
results of their very carefully conducted experiments 
Le Chatelier and Bogitch, on the other hand, draw the 
conclusion that the heterogeneity is caused by oxygen 
in some state of combination—viz., FeO, FePO.,. etc. 

A large number of the specimens which we have 
examined were obtained from the standard tensile test- 
bar and its riser which the George H. Smith Casting 
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Co. is using at the present time. A sketch of this 
test-bar with riser and method of gating is shown in 
Fig. 1. The mold is made in two parts in a core box 
and is cemented and baked in the usual way. For the 
tensile test the cylindrical portion is cut off with a power 
hacksaw and machined to standard size, leaving the ends 
about { in. in diameter. This pattern gives a solid test- 
piece which can be machined to size with a minimum of 
effort. 


BANDED AND LATTICE-LIKE STRUCTURE 


Among the first specimens which we etched with 
Humfrey’s procedure were three broken tensile test- 
bar stubs from a small experiment which we conducted 








TABLE I. PHYSICAL PROPERTIES OF “CELA” TEST-BARS 
Addi- Yield Tensile Elonga- Redu 
Test- tions of Point, Strength tion tior 
Bar “Cela,” Lb. per Lb. per in 2 In., of Area, 
No. per Cent Sq.in Sq.ln per Cent per Cent 
l None 43,500 73,500 29.5 50.1 
Z None 42,740 74,300 30.5 48 6 
3 0.10 45,500 74,250 30 0 33.4 
4 0.10 44,140 74,350 32.0 50 0 
) 0.15 45,750 74,000 30.0 48 1 
6 0.15 44,090 74,700 29 5 42.5 


with “cela” (cerium-lanthanum alloy) as a deoxidizing 
agent for converter steel. Six test-bars of the type 
shown in Fig. 1 were cast from a small ladle of a heat 
analyzing as follows: Carbon 0.22, silicon 0.45, sulphur 
0.070, phosphorus 0.063, manganese 0.69 per cent. To 
two of these bars no “cela” was added; to the second 
pair enough was added to make about 0.10 


per cent, 
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FIGS. 8 TO 13 


Fig. & Hot-poured steel, mold jarred Fig. 9. Hot-poured steel, quietly cooled. Fig. 10. Cold-poured steel. 
during solidification. 

Fig. 11. Same as Fig. 8 after annealing Fig. 12. Same as Fig. 9 after annealing Fig. 13. Same as Fig. 10 after anneal 
5S hr. at 1.832 deg. F. 5 hr. at 1,832 deg. F. ing 5 hr. at 1,832 deg. F. 
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and to the third pair enough to make about 0.15 per 
cent. Although no special observation was made at 
the time, it is thought that the molten metal was very 


hot. These test-bars were all heated for four hours at 
1,650 deg. F. (900 deg. C.) and cooled slowly in the 
furnace. The tensile tests, made by two different firms 
of inspecting engineers, are given in Table I. Although 
these data are not given especially for that purpose 
they show that the “cela” conferred no evident benefit. 

The broken stubs from test-bars No. 1, 3 and 5 were 
cut about 1 in. from the large end and the structures 
developed are shown in Figs. 2, 6 and 7 respectively. 
The photographs show the entire end of the bars, the 
indentations at the circumference being caused by the 
jaws of the tensile machine. 

The banded dendrites and lattice-work structures 
seen in Figs. 2 and 7 are interesting, to say the least. 
At first glance they suggest massive slip lines, perhaps 
due to the combined forces in the tensile machine, but 
no evidence supports such a suggestion. Fig. 6 (a 
section of bar No. 3) shows only the expected radial 
arrangement of the dendrites. This bar, however, 
showed the lowest reduction of area of any in the lot 
and it is possible that there is some connection between 
these facts. 

Fig. 3 shows a second section through bar No. 1, a 
short distance from that shown in Fig. 2, and Fig. 4 
is a longitudinal section through part of the same 
piece. The banded dendrites and lattice-work structure 
evidently extended throughout this cylindrical part and 





in all planes. In examining Figs. 2, 3, 6 and 7 it should 
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FIG. 14. TEST COUPON POPULAR AMONG STEEL 


FOUNDERS 


be remembered that only a small amount of metal, per- 
haps 4 in., was removed by the lathe. Fig. 5 shows a 
portion of the riser from test-bar No. 1. Here a 
tendency toward the banded structure is seen near the 
point at which the cylindrical part was attached (lower 
edge of figure). In the main, however, the riser shows 
the dendrites at right angles to the surface of the 
mold. The peculiar structures found in these test-bars 
may have been caused by deformation of the normal 
radial dendrites during the mushy stage. The tensile 
tests show that their quality was unimpaired. It may 
be worth noting in this connection that hot cracks in 
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steel castings sometimes show banded dendrites similar 
to those of Fig. 2. Their appearance has been usually 
attributed to exudation of the semi-fluid metal. 


MACROSTRUCTURE OF COLD-POURED METAL 


Writing of the elements of fiber, Howe’ states that 
“The conditions which favor the dendritic form are 
rapid and quiet solidification.” It is well recognized by 
steel foundrymen that it is difficult to refine the struc- 
ture of a casting which has coarse dendrites and that 
the simplest way to avoid this difficulty is to pour 
the metal at the lowest practicable temperature. These 
thoughts prompted us to make the following experiment. 

Three test-bars of the type shown in Fig. 1 were cast 
from a small ladle of a heat of converter steel which 
analyzed as follows: Carbon 0.37 per cent, silicon 0.42 
per cent, sulphur, 0.063 per cent, phosphorus 0.056 per 
cent, manganese 0.72 per cent. The first of these three 
test-pieces was poured with the metal very hot (no 
pyrometer was used) and the board beneath the mold 

















FIG. 15. CROSS-SECTION OF TENSION 
TEST-PIECE MADE FROM COUPON 
SHOWN IN FIG. 14 


was pounded continuously during solidification with an 
air rammer. The second was also poured with hot 
metal, but allowed to solidify quietly. Pouring of the 
third was postponed until the metal in the ladle was 
as cold as possible and still flow into the mold, too 
cold for practical work with small castings. Sections 
of these three cylindrical bars were cut at about 3 in. 
from the end before they were annealed and their 
macrostructures are shown in Figs. 8, 9 and 10. Fig. 
8 shows the specimen which was cast with hot metal . 
and vibrated during solidification, Fig. 9 the one which 
was cast hot and allowed to solidify quietly and Fig. 10 
the one which was poured with very cold metal. 

The main portions of these bars were then annealed 
by heating to 1,882 deg. F. (1,000 deg. C.), holding 
for five hours and cooling slowly in the furnace. Sec- 
tions were again cut about ? in. from the previous ones 
and their structures are shown in Figs. 11, 12 and 13. 
Fig. 11 shows the annealed structure of a section close 
to the unannealed section in Fig. 8. In like manne: 
Fig. 12 goes with Fig. 9 and Fig. 13 with Fig. 10. 

The zones of dendrites located about half way between 
the center and periphery in Figs. 8, 9, 11 and 12 con- 
tinue into the riser in a similar manner. Jarring o! 
the metal during solidification seemed to produce no 
effect, although the small size of the casting and prob 
able rapid solidification may be responsible. Although th: 


: “The Metallography of Steel and Cast Iron,” p. 553. 
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FIGS. 16 TO 19 
Fig. 16. Typical macrostruc- Fig. 17. Typical macrostruc- Fig. 18. Isolated accumulation Fig. 19. Section of small steel 
ture of hot-poured steel. ture of cold-poured steel. of dendrites. casting. 


annealing treatment was much more vigorous than 
would ordinarily be used in a steel foundry, diffusion 
was quite imperfect. The smaller branches of the 
dendrites disappeared, and the grain size, if it may be 
so called, in the non-dendritic areas seems to have 
enlarged somewhat. Although the photographs do not 
show it very well, the grain or crystal boundary lines 
in the annealed specimens are indefinite and show that 
diffusion was in progress. The comparative effect of 
hot and cold pouring is shown very clearly. The gas 
cavities shown in Fig. 10 are such as usually occur 
when steel is cast at too low a temperature. Close to 
these gas cavities there are small areas which seem to 
consist of very small dendrites. Just what causes them 
might develop into an interesting question. The test- 
bar corresponding to Fig. 12 gave the following tensile 
test: Yield point 48,500 Ib., tensile strength 84,750 Ib., 
elongation in 2 in. 22.5 per cent, reduction of area 30.8 
per cent. 


STRENGTH AS AFFECTED BY SHAPE OF COUPON 


A number of tests were conducted with different 
heats to find out if the casting temperature would affect 
the tensile strength. The standard test coupon, shown 
in Fig. 1, was used, but the results thus far are incon- 
clusive. It seems probable that our failure to find the 
expected difference in every case may be due in large 
part to the shape of the bar as cast. With this cylin- 
drical shape, cast hot, there is frequently an area in 
the center with a network or “delta” structure, and 
that is really the portion which is tested. Moreover. 
with a normal radial arrangement of dendrites reach- 
ing uniformly to the center, the machined test-bar 
would have a “balanced” strength on all sides. Previous 
experience with many different types of tensile test 
coupons has indicated that this matter of “balanced 
strength” is very important. 

Fig. 14 shows a type of test-piece or coupen which 
has been used extensively by steel foundries. Several 
slices suitable for machining into tensile-test bars may 
be cut from each piece. Fig. 15 shows the macro- 
structure of a cross-section of a tensile-test stub made 
from the first cut of such a coupon, cast with hot 
metal. An examination of this figure shows very clearly 
the side at which it was attached to the main portion. 
Test-bars which show this arrangement of dendrites, 
when placed under tension, frequently develop incipient 
cracks along one side before breaking. Such test-bar 
stubs may be etched with copper reagents without fur- 
ther polishing and there seems to be a definite relation 
between the incipient cracks and a coarse macrostruc- 


ture. As a rule, the second cut from this style of test 
coupon gives a poorer tensile test than the first cut. 

In the study of the effect of casting temperature, 
many sections of the cylindrical bars and V-shaped 
risers, cast with hot and cold metal analyzing about 0.25 
per cent carbon and 0.70 per cent manganese were 
examined. Although exact temperature readings were 
not taken and the structures varied somewhat, Figs. 
16 and 17 show typical hot and cold structures of 0.25 
per cent carbon steel. These figures were derived from 
the risers and are from the same heat. Fig. 18 shows 
a small dendritic area entirely surrounded by non- 
dendritic. This particular area was located near the 
top of a riser. Fig. 19 is a section through the end of 
a small casting. Both of these figures show again 
that the growth of dendrites does not always start at 
the surface of the mold. 

A study of sections of variously shaped castings shows 
that. if the flowing metal passes through a long channel 
it is sufficiently cooled by contact with the mold surface 
to greatly reduce the likelihood of a dendritic structure. 
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Long bar cast vertically, 


Ingots for chemical analysis. 
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A T-shaped cross-section may have dendrites in two 
branches, but none in the third. If the movement or 
flow of molten metal continues until the temperature 
approaches the mushy stage, nuclei for crystal growth 
seem to appear throughout the entire mass, and both 
space and time for dendritic growth are lacking. If, 
however, this flow is continued until the temperature 
drops still further, there seems to be a tendency toward 
what may be called a variety of segregation. This 
condition is illustrated in Fig. 22. This figure repre- 
sents a cross-section near the top of a long small 
casting poured with rather cold metal. A sketch of 
the pattern with method of gating is shown in Fig. 20. 
In pouring this casting the first metal to enter passed 
down 18 in. through the runner, then up 18 in. to 
the top. The small dark rounded areas of Fig. 22 are 
gas cavities similar in nature and cause to those seen 
in Fig. 10. The concentric arrangement of those 
constituents which are least attacked by the reagents 
seems to have been due to the flow continuing into the 
early part of the mushy stage. 

The effect of movement of the molten metal as its 
temperature approaches the solidus upon the nature of 
the crystalline growth is illustrated in Fig. 23. 
This figure is part of a section of a feeder about 2 in. 
in diameter. At the outside (top of figure) the normal 
radial dendrites are found; then there is an irregular 
zone of what, for a lack of a better name, may be 
called network structure; then a second zone of irregular 
dendrites, and in the center (bottom of figure) an area 
which seems to show segregation. 

Figs. 24 and 25 are partial sections of chemical-test 
in split iron molds. A sketch 
of one of these ingots is shown in Fig. 21. The walls 
of the small iron molds in which these are cast, are 


well 


which were cast 


ingots 


about in. thick, and the metal solidifies very quickly. 
The ingot from which Fig. 24 was derived was cast 
with hot metal (carbon 0.20 per cent). The very small, 
needle-like dendrites should be compared with those in 
Fig. 16, which shows hot poured steel of similar com- 
position but cast in a dry sand mold. The ingot rep- 


resented by Fig. 25 was cast with 0.36 per cent carbon 
steel, temperature of casting unknown. The small grain 
size here should be compared with that seen in Fig. 17. 
The carbon content was different, and that may be 
partly responsible for the great difference in size of 
grains. The light areas at the bottom of both Figs. 
24 and 25 were in the centers of the ingots. These 
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areas, like the one at the lower edge of Fig. 23, show 
what may be considered segregation, although the prac- 
tical foundryman would attribute them to shrinkage. 
It is difficult to understand how there could have been 
sufficient time for segregation strictly as understood 
to take place in the chilled ingots. 


MANY UNKNOWN CAUSES OF STRUCTURE 


Many of the factors which influence the formation 
of dendrites are unknown. Two of the most important 
may be mentioned here as being well established by 
the data and also as being in line with theoretical 
considerations on this matter. The first is the relative 














Fig. 23. Variable macrostruc 
ture in 2-in. feeder. 


temperature of different parts of the molten mass dur- 
ing the solidification period, or, in other words, the 
thermal gradient. Dendrites grow from nuclei formed 
at or below the solidification point toward the hotter 
regions, as from the surface toward the center. Local 
heating or cooling conditions, such as the flow of metal 
through certain parts of the ingot, or the presence of 
a cavity, may cause a change in the direction of the 
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Fig. 25. Cold steel cast in 


iron mold. 











September 1, 1920 


dendrites. Again, if the metal when poured is near the 
solidification point, the conditions for dendritic growth 
may be lacking and the metal will solidify around nuclei 
well distributed throughout the mass, giving rise to the 
network structure. Second, selective freezing no doubt 
has a very important effect upon the macrostructure. 
This would account for the influence of phosphorus or 
of oxygen, if the theory of Le Chatelier and Bogitch 
be correct. But other elements besides these two have 
an influence upon selective freezing. 

Our firm makes a very low-carbon cast steel which is 
used extensively for dynamo and motor frames because 
of its high magnetic permeability. This steel runs 
about 0.07 per cent carbon, 0.06 per cent silicon and 
0.05 per cent manganese. Although cast at a very high 
temperature, an examination of a number of specimens 
shows that dendrites are of rare occurrence. The phos- 
phorus content of this steel is as high as that of the 
higher carbon steel] and there is every reason to believe 
that the oxygen content is at least as high. The 
absence of a well-developed macrostructure in this steel 
and its presence in the higher carbon steel cannot be 
accounted for by the theory that these two elements are 
the only controlling factors. Carbon, manganese and 
silicon may be considered to play an important part. 
So, too, alloy steels such as nickel and chromium show 
a highly dendritic structure. 

CONCLUSION 

In concluding this brief discussion of some miscel- 
laneous studies of cast steel macrostructure, our pre- 
vious statement may be repeated: The steel foundry 
offers exceptional opportunities and a fertile field to the 
research metallurgist. Most of the literature of the 
science of metallography, textbooks included, deals with 
forged or worked metal, and the technologist is still 
without accurate data on some very elementary mat- 
ters. It is evident that a proper understanding of the 
crystalline structure of cast steel should begin with a 


study of its macrostructure. 
Milwaukee. Wis. 





Dyestuffs Trade in Japan 


The following item appeared in the Japan Chronici 
for June 4, 1920: 


An official of the Mitsui Co. is quoted as stating that 
in Japan a small quantity of natural indigo was pro- 
duced in Chugoku, Shikoku and Saitama Prefectures 
before the war, but the domestic demand for indigo 
was largely met by imports of the German indigotin. 
On the outbreak of the war the direct importation of 
German dyestuffs ceased, and prices rose in conse- 
quence, offering an opportunity for the establishment 
of dyestuff companies in Japan. The termination of 
hostilities, however, brought about a fall in price, and 
it is now considered that in view of the fact that 
Japanese dyes are inferior to foreign products in 
quality it is advisable to import the goods rather than 
to manufacture them at home. Even though Japan 
could produce dyestuffs equal in quality to those of 
foreign countries, it is unable to manufacture them 
at the same low cost. 

Japan is able to manufacture black and methyl violet 
of good quality, and these manufactures not only 
supply the domestic demands but are exported to 
China in large quantities. Other kinds of dyes are, 
for the most part, imported from America, England, 
and Switzerland. The Miike factory of the Mitsui 
Co. is producing alizarine dyes. 

The imports of dyestuffs into Japan for last year 
were valued at 15,000,000 yen ($7,477,500 at normal 
exchange), while in pre-war days the imports were 
about 5,000,000 yen ($2,492,500) worth of artificial in- 
digo and about 5,000,000 yen ($2,492,500) worth of 
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other kinds of dyestuffs. As the price was lower be- 
fore the war, the quantity of imports was larger in 
pre-war years than last year. Before 1914, Germany 
and Switzerland were practically the only countries 
that produced artificial indigo, and most of the natural 
indigo was supplied by India and Java. The short- 
age during the war was very great, owing to the sus- 
pension of imports, and Japan was compelled to be 
economical with what it had left. 

When the highest price was ruling, 200 yen ($99.70) 
per kin (1.32 lb.) was a common price. At present the 
market has fallen to 15 or 16 yen ($7.48-$7.98) per 
kin. This decline in price is partly due to the economic 
depression now prevailing. Up to the end of Febru- 
ary last the market price of 24 to 25 yen ($11.96 to 
$12.46) per kin had been maintained. “Direct” black 
had been quoted at 8.40 yen ($4.19) per kin up to the 
end of February, but the price has fallen to 7 yen 
($3.49). It is even said that in some cases it is sold as 
low as 5 yen ($2.49). At present tnere is no busi- 
ness. end although a good price will have to be paid 
by the buyer, there is practically no price that can be 
demanded by the seller. In short, the price has fallen 
by 20 per cent, being influenced by the present eco- 
nomic depression. The official of the Japanese firm 
quoted believes that the market price of dyestuffs will 
rise in the future, however. 





Decline in the Production of Graphite 


A heavy decline in the production of graphite in the 
United States in 1919 is shown by preliminary estimates 
just made public by the United States Geological 
Survey. 

The shipments of domestic graphite amounted to ap- 
proximately 7,717 short tons, valued at $743,000, a de- 
crease of about 41 per cent in quantity and 51 per cent 
in value from the figures for 1918. This decrease is 
apparently due to several well-known causes. After the 
War Industries Board, on Aug. 10, 1918, ordered the 
use of at least 25 per cent of American graphite in 
crucible mixtures to be sold during the year 1919, the 
purchases of domestic and Canadian graphite were 
heavy, reaching 500 tons or more a month during Au- 
gust, September and October, 1918. After the armistice 
was signed, however, on Nov. 11, 1918, an abrupt 
decline in shipments began, which was accelerated by 
the order of the War Trade Board of Jan. 16, 1919, 
removing all restrictions on purchases of graphite. This 
order naturally weakened the market, for customers 
were then already burdened by accumulated stocks. The 
cost of manual labor in the United States increased 
enormously in 1918 and 1919, but as the demand for 
graphite was weak and as the market was thrown open 
to foreign competition the producers were unable to 
raise their prices proportionately. Although marine 
freight rates had been increased, the producers of crys- 
ta'line graphite in Ceylon and of flake graphite in Mada- 
gascar, by reason of cheap native labor and unusual 
conditions of foreign exchange, were able to market 
their product at prices that forced the smaller American 
producers to suspend production, so that at the close of 
the vear 1919 only the strongest and best organized com- 
panies were able to continue operations. 


DOMESTIC GRAPHITE SOLD IN 1915-1919 
(Short Tons 
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1915 1.181 $12,358 3,537 $417,273 4.718 $429,631 
191 2,622 20,723 >, 466 914,748 8,088 935.471 
1917 8.301 73,481 5,292 1,094,398 13.593 1.167.879 
1918 6,560 69.455 6.431] 1.454.799 12.99] 524.254 
1919 4,000 47,000 3.717 696,000 7.717 743.000 

During 1919 the N Yor’: prices for the best grades of Ce ump graphite 
ranged from 13% to 15) cents a pound Domestic fla by sht fram 4 ¢ in 
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Studies in Evaporator Design*—III 





The Effect of Hydrostatic Head on Heat Transmission in Vertical Tube Evaporators — Method of 
Manipulation and Accuracy of Results — Maximum Heating 
One-Third Tube Depth} 


By W. L. BADGER AND P. W. SHEPARD 





HIS paper reports a series of determinations of 

heat transmission in an experimental vertical 

tube evaporator, to show the effect of hydrostatic 
head (and incidentally the effect of the shape of the 
bottom of the evaporator) on this constant. This in- 
vestigation was undertaken in the evaporator experi- 
ment station of the University of Michigan as a part 
of the general program of the study and correlation of 
all the factors and variables affecting heat transmission 
in evaporators. It was felt that since our general prob- 
lem involved a quantitative study of evaporators on a 
larger scale, over wider ranges and with a different 
disposal of heating surface than any investigator has 
hitherto attempted as a research proposition, it would 
be well to risk the possible repetition of some of the 
work already done. 


PRIOR LITERATURE 


Claassen very early pointed out the fact that increas- 
ing the hydrostatic head on a surface must result in a 
decrease in heat transmission. He carried out some 
experiments’ in a small experimental evaporator which 
has been described in a previous paper.’ His experi- 
ments on this subject are only four in number and the 
actual hydrostatic head is not recorded. The experi- 
ments with “high” hydrostatic heads show a heat trans- 
mission about 5 per cent lower than those with “low” 
hydrostatic heads. 

Hausbrand’® omits entirely the discussion 
point with reference to heat transmission. 

Kerr’ has studied this point and has given several 
curves showing the effect of hydrostatic head on heat 
transmission. He shows that the maximum heat trans- 
mission occurs when the tubes are about one-third sub- 
merged, that the decrease in heat transmission at higher 
levels than this approximately follows a straight line 
and that this decrease is greater than the decrease 
calculated from the increased pressure. In other places 
in the literature’ are found the statements that vertical 
tube evaporators give the maximum heat transmission 
when the tubes are about one-third submerged. 


of this 


APPARATUS 


The experiments here described were run in the ver- 
tical tube evaporator at the evaporator experiment sta- 
tion of the University of Michigan. This apparatus 
has been previously described’. The steam basket em- 
ployed in these runs contains twenty-four 2-in. 13-gage 


*Read before the American Institute of Chemical Engineers, 
June 27, 1920 

tFor Parts I and II see Cuem. & Met. ENG., vol. 23, Nos. 6 and 
7, Aug. 11 and 18, 1920, pp. 237 and 281. 

'Z. Ver. Zuckerind., vol. 52, p. 373. 

*See CuemM. & Mert. Ena., vol. 23, No. 5, Aug. 11, 1920, p. 237. 

*Verdampfen Kondensieren und Kuhlen, 6th Ed., 1918. 

*Bull. 149, La. Agri. Exper. Sta. 

*Webre, J. Ind. Eng. Chem., vol. 10, p. 191; Rousseau, Trans., 
\.L.M.E., vol. 38, p. 109 

*CHeEM. & MeT. ENG., vol 


3, No. 4, July 28, 1920, p. 159. 


charcoal iron tubes, 30 in. long. These experiments are 
divided into three series corresponding to different ar- 
rangements of the evaporator. In series A the body 
of the evaporator from bottom flange to top flange was 
8 ft. high and the evaporator was equipped with a 
round bottom. In series B an intermediate section was 
added so that the body of the evaporator was 12 ft. 
high, but otherwise the same as in series A. Series C 
was also run with the body 12 ft. high, but a 60 deg. 
cone bottom was substituted for the round bottom of 
the previous tests. 


METHOD OF MANIPULATION AND ACCURACY OF RESULTS 


These have been discussed in a previous paper and 
this discussion need not be repeated here. 

Results. The results are given in Tables I, II and III 
and in Fig. 1. At levels above 24 in., all the results at 
a point were averaged. At levels below 24 in., the 
results when the round bottom was used are averaged 
separately from the results with the cone bottom. In 
all runs the liquor level averaged less than 4 in. from 
the desired point. Consequently all the individual re- 
sults obtained at each level should be in a single ver- 
tical line. They are spread sideways a little to make it 
possible to distinguish individual determinations. There 
are several interesting features in this curve. 

It will be noted that with the round bottom the maxi- 
mum heat transmission occurs at exactly one-third sub- 
mergence. This confirms the results of other investi- 
gators. It will also be noticed that at levels higher 
than the top tube sheet, heat transmission decreases 
with increase in level along a straight line; but this 
relation does not hold between the top tube sheet and 
the maximum. 

The point of greatest significance is the difference in 
the shape of these curves, due to the shape of the bot- 
tom of the evaporator. The explanation for this dif- 
ference is fairly obvious. As will be shown later, 
although these curves show the change in heat trans- 
mission as the liquor level is varied, this change is 
really due largely to changes in circulation and only to 
a small extent to changes in hydrostatic head. The 
round bottom contains a comparatively small amount of 
liquid in proportion to the amount above the bottom 
tube sheet and therefore circulation of the entire mass 
is very vigorous. The cone bottom contains a large 
mass of liquid which absorbs energy of circulation in 
eddy currents. With low liquor levels the proportion 
of liquid in the cone to liquid above the bottom tube 
sheet is large and therefore the effect of the cone is 
marked. As the liquor level rises the proportion of 
liquid in the cone becomes less, so that at levels approxi- 
mately at the top tube sheet it has no effect on the 
general circulation. 

The bearing of this relation on the design of evapo- 
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TABLEI. DATA OF INDIVIDUAL RUNS 
Level, In Absolute Corres Body 
above body body temp. Absolute Corres Con Apparent Apparent 
Series Run No bottom rime pressure temper- from steam steam densate Con tempera K U 
tube le ature, thermom- pressure temp. f, tempera densate ture 
sheet tep eter ture lrop @ 
Min mm.Hg Deg. ¢ Deg. ( mm.Hg Deg. C Deg. ¢ lb 
A 50 3 50. 33 285.4 74.69 73.88 769.1 100. 33 93.47 309 0 25.64 873 178 
A 47 6 36.42 286.2 74.74 73.46 762.0 100.07 96.14 695.0 25. 33 2732 560 
A 48 6 40 75 281.6 74.38 73.36 761.9 100. 07 96 64 808 0 25.69 2796 573 
A 49 6 37.80 283.5 74.54 72.46 767.2 100.26 90 57 716.0 25.72 2668 47 
A 44 9 40.08 278.6 74.12 72.74 758.3 99 94 95.35 835 5 25 82 2925 599 
4 45 9 35.75 280.1 74.26 73.28 764.6 100.17 96 73 708 0 25.91 2768 567 
4 46 9 40.50 283.0 74.32 73.38 760.2 100.01 96.77 782.0 25 69 2722 98 
A 40 12 39.75 270.4 73.42 72.84 761.5 100. 06 94 80 776.0 26.64 2664 46 
\ 4! 12 36.50 280 7 74.30 73.95 759.3 99 97 93.99 711.5 25 67 2763 566 
A 42 12 38.75 280 4 74.27 72.95 762.3 100. 08 95.91 764.0 25 81 2833 980 
\ 43 12 36.13 280.3 74.26 73.55 767.9 100 28 96.49 707.5 26 02 2724 558 
A 36 18 48 25 282.0 74.40 74.07 764.8 100.18 94 47 807.5 25.78 2361 484 
A 37 18 41 42 282.1 74.41 73.85 762.1 100.11 93 73 703 0 25.70 2405 493 
\ 38 18 47 42 286.1 74.89 74.07 759.4 99.98 94 35 790.0 25.09 2414 495 
\ 39 18 44.75 277.1 74.00 73.47 760 3 100 01 93 14 796.0 26 01 2494 tt 
A 32 24 51.50 283.4 74.53 74.60 761.1 100. 04 93 30 789.0 25.51 2192 449 
A 33 24 50.75 285.1 74.65 74.91 760.3 100.01 92.41 768 5 25.36 2179 446 
A 34 24 49 83 285.7 74.70 75.00 760.5 100 02 93 73 737.5 25 32 2129 436 
4 35 24 45.75 285.8 74.71 74.79 758.8 99 96 94 3 693.5 25.25 2179 446 
Cc 2B 24 31.75 282.7 74.47 74.99 762.4 100 09 88 94 474 0 25 62 2141 439 
( 3B 24 30. 83 282.6 74.47 74.92 760.9 100 03 88 63 467.5 25.56 2180 446 
\ 21 30 52.25 283.0 74.48 74.20 765.5 100.20 94 60 715.0 25.72 1935 396 
\ 2 30 50.00 279.4 74.18 74.30 765.2 100.19 93.10 692 5 26 02 1941 398 
\ 23 30 48.75 288 6 74.94 75.10 765.2 100.19 94.10 679 5 25 25 2008 412 
A 24 30 57.33 287.6 74.85 75.00 765.6 100.21 94 50 776.0 25.36 1942 398 
\ 26 30 58 82 283.0 74.54 74.60 765.3 100.20 93 90 834.5 25. 66 2012 412 
A 27 30 61.33 285.9 74.72 74.70 761.8 100. 07 92.90 860.0 25.35 2016 413 
B 59 30 48.82 291.7 75.22 74.60 770.0 100. 37 93 94 705.0 25.15 2109 432 
B 60 30 60. 83 294.1 75.47 74.93 770.5 100. 38 94 58 878.5 24.97 2104 431 
B 61 30 51.50 288 6 74.94 74.78 765.6 100.21 94 33 749.5 25.24 2098 430 
B 62 30 51.17 287.3 74.86 74.66 764.1 100.13 94.17 723.5 25.29 2034 416 
Cc 101 30 50.75 279.4 74.19 74.43 759.6 99 99 95.29 762.4 25 8c 2114 433 
Cc 102 30 46.25 276.6 73.96 73.73 754.5 99 79 95 46 680 5 25. 83 2067 423 
Cc 8A 30 37.00 285.5 74.82 74.76 759.6 99 98 89 61 558.5 25.16 2201 451 
Cc IB 30 33.92 282.6 74 46 74.97 762.0 100 07 87.03 498 5 25.61 2115 433 
A 29 48 57.42 288.6 74.94 74.55 761.0 100.03 92.60 678.0 25.10 1720 352 
A 30 48 61.42 276.3 73.93 73.13 765.5 100 20 92.55 796.5 26 2 1802 369 
4 31 48 54.08 277.2 74.01 73.81 758.5 99 94 91.45 634.5 25.93 1620 332 
B 51 48 60.41 286.4 74.78 74.71 761.1 100 04 95.13 781.5 25.26 1858 380 
B 52 48 55.67 280.6 74.29 75.75 762.7 100.10 95.24 671.0 25 81 1696 347 
B 55 48 50.53 280.2 74.26 74.17 762.1 100.08 94 58 629.5 25 82 1758 360 
B 58 48 50.08 275.6 73.84 72.19 761.3 100 05 93 65 672 0 26 21 1905 390 
C 5B 48 42.72 281.1 74.36 75.78 763.1 100 11 94 56 538.0 25.75 1778 364 
Cc 6B 48 41 83 281.0 74.35 75.69 762.8 100.10 94.89 530.0 25.75 1787 s6¢ 
B 53 60 65.75 277.9 74.04 75.42 763.8 100 14 95.35 695 0 26.07 1473 302 
B 54 60 70.42 285.2 74.68 75.15 767.8 100 29 94 84 707.0 25 61 1425 292 
Cc 7B 60 43.50 295.8 75.55 76.28 764.2 100.15 94. 3¢ 437.0 24 60 1486 304 
Cc 8B 60 44.67 294.8 75.47 76.92 763.7 100.13 85. 08 456.0 24.56 1539 15 
B 56 72 65.75 278.9 74.15 72.78 764.3 400.16 93.74 617.5 26 01 1314 269 
B 63 72 52.00 286.3 74.77 74.85 767.7 100 28 93.05 430.0 25.51 1182 40 
B 64 84 71.33 279.6 74.21 75.12 767.3 100.27 94.48 525.0 26. 06 1030 211 
B 65 84 68.08 283.4 74.53 75.96 766.2 100.23 93.03 490.5 25.70 1022 09 
Cc 22A 3 43.75 288.5 74.96 73.82 764.9 100.18 94 56 115.5 25.22 385 79 
Cc 23A 3 41.00 288.4 74.95 72.30 761.0 100 04 93.64 110.0 25.09 390 80 
C 10B 6 52.00 285.6 74.72 75.06 761.0 100 04 91.24 297.5 25.32 828 170 
Cc 12B 6 52.67 287.4 74.87 75.68 764.9 100 18 94 64 302.0 25 31 824 167 
Cc 13B 6 42.33 293.6 75.37 75.48 759.2 99 97 94 80 258.5 24 60 902 185 
Cc 107 9 41.00 289.5 75.04 74.47 760.1 100.00 94 43 385.0 24.96 1369 280 
C 108 9 42.33 281.9 74.31 73.41 756.4 99 87 94 35 450.5 25.56 1514 310 
Cc 9B 12 40.82 277.5 74.03 73.85 763.3 100.12 95 36 632.5 26.09 2156 44) 
Cc 9A 12 32.00 286.8 74.57 74.09 764.1 100.15 86 37 306.5 25.58 2261 463 
Cc 12A 12 30.75 295.9 75.56 74.04 767.5 100.27 95. 66 451.5 24.71 2151 44) 
Cc 13A 12 51.75 299.1 75.82 73.84 763.0 100.11 95.34 742.0 24.29 2144 439 
C 14A 12 40.58 274.6 73.78 72.48 764.3 100 16 95.55 676.0 26.38 2292 47( 
Cc I5A 12 50.33 283.3 74.57 73.98 762.8 100.10 95.72 8086.0 25.53 2281 468 
Cc 10A 18 32.25 284.0 74.58 74.82 765.8 100.21 86.19 506.5 25.63 2263 464 
Cc 11A 18 33.83 280.8 74.31 74.91 760.3 100.61 87.20 520.0 25.70 2230 457 
\verage 283.9 74.57 763.3 100.11 25.54 
AVERAGES BY GROUPS 
Series Level K U Series Level K U 
A 3 873 178 B-C 60 1481 303 
A 6 2732 560 B 72 1248 254 
A 9 2805 575 B 84 1026 210 
A 12 2746 562 C 3 388 80 
A 18 2418 496 Cc 6 851 174 
A-C 24 2167 444 Cc 9 1442 295 
A-B-C 30 2050 420 Cc 12 2214 480 
A-B-C 48 1769 362 Cc 18 2246 460 
TABLE II. HYDROSTATIC HEAD CORRECTION FOR LEVELS BELOW TOP TUBE SHEET 
Average apparent temperature drop for all series (4) 25.54. 
Average body pressure for all series (pg) = 283.9 © 
Corresponding temperature (t,,) = 745.7 
Average steam temperature for all series (t;) = 100.11 
Series A A A A \ A+ Cc ( Cc ( 
Le el, in. above bottom tube sheet 3 6 o) 12 18 24 6 9 12 18 
He ng surface above liquor level, Hg 3.540 3.161 2.779 2.401 1.643 0.882 3.161 2.779 2.401 1.643 
H+ ‘ing surface below liquor level, Hp 0.533 0.192 1.294 1.672 2.430 3.191 0.912 1.294 1.672 2. 430 
H) -ostatic head on bottom tube sheet, pp, 5.5 10.9 16.4 21.8 33.8 43.6 10.9 16.4 21.8 32.8 
T pressure on bottom, pp 289.4 294.8 300.3 305.8 316.7 327.6 294.8 300.3 305.8 316.7 
I erature at bottom, fp 75.03 75.49 75.94 76.37 77.22 78.05 75.49 75.94 76.37 77.22 
Te erature drop at bottom, 42 25.09 24.62 24.17 23.74 22.89 22.06 24 62 24.17 23.74 24 20 
M weighted temperature difference, %»» 25.51 25.43 25.32 25.16 24.74 24.12 25.43 25.32 25 16 2474 
Ap rent K.. 873 2732 2805 2746 2418 2167 851 1442 2214 2246 
Cor scted K 875 2741 2830 2787 2495 2293 854 1453 2247 2317 
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rators is obvious. A hopper bottom is used on a ver- 


tical tube evaporator when the formation of crystals or 
precipitates is expected. But under these circum- 
stances it is comparatively rare that a vertical tube 
evaporator would be operated at low liquor levels be- 
cause of the danger of building up deposits on the 
heating surface. When an evaporator is run as salting 
evaporators usually are, with the liquor level at the top 
tube sheet, the effect of the cone bottom disappears. 
On the other hand, in evaporators for liquids which 
can be boiled at low liquor levels it is of importance to 
keep the volume of liquid below the bottom tube sheet 
as small as possible. 


CALCULATIONS 


lo determine how much of the effect shown by these 
curves is actually caused by hydrostatic head, points 
were read off the curves as plotted and recalculated to 
actual conductivities as follows: 

Let ty temperature of heating steam (calculated from pressure) 


' 
alte temperature of the boiling liquid at its surface (calculated from the 
n) 


temperature of the boiling liquid at the bottom tube sheet 
fy = temperature of the boiling liquid at the top tube sheet. 


Oy Md ; . ores re 
liffererts) “@ temperature difference at the surface (apparent temperature 

64 ; 

; b temperature difference : » botto > et, cte 

hydrostatic Mead i ‘ erence at the bottom tube sheet, corrected for 

” M 

3 3 te temperature difference at the top tube sheet, corrected for 
hydrostatic head 

Lad ne > 

mn mean weighted temperature difference, corrected for hydrostatic head 

Ve absolute pressure in the vapor in mm. mercury 

h head of liquid on the bottom tube sheet, mm. mercury 

Dh head of liquid on the top tube sheet, mm. mercury 

Vb Pe tT Pr total pressure at the bottom tube sheet in mm. mercury 


" Poe + ph 
Ha heating surface above liquor level, sq.m 
Hp heating surface below liquor level, sq.m 


total pressure at the top tube sheet, mm. mercury 


_ Then to illustrate the derivation of the values in 
lable II, for hydrostatic heads below the tube sheet, 
the following computation is given: 


Pe = Pe 283.9 
Ph ™ Pe + Pp 283 94 43 6 327 6 
‘¢ = ly 74.57 
78 05 
A) = Os ty = 100 11 — 74.57 = 25.54 deg 
, » = 100.11 78.05 = 22.06 deg 
ex Gof» “Ha (22.06 « 3.191) (25.54 & 0.882) 
‘i ? y 
Ha H) 4.073 ws 
ad 4 5 
tl r ted K (apparent A) tk. 6 293 
Om h ( 24 12 ) ate7 = 


For levels above the top tube sheet the calculation 
differs. The corrected temperature at the top tube 
sheet must be computed, and the arithmetical mean be- 
tween this and the corrected temperature drop at the 


bottom tube sheet becomes the new mean (4,,,) from 


which the corrected K is calculated. The following 
calculation is for a level 72 in. above the bottom tube 
sheet: 
. 4 
8 4 
l¢ } 
4 »4 .* + 
\ ( 7 ce J 5 / 
In taking 6,., as the arithmetical mean the assump- 
on has been made, to simplify calculation, that the 
ling point of water is a linear function of the hydro- 
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TABLE II. HYDROSTATIC HEAD CORRECTIONS FOR LEVEIS 
ABOVE TOP TUBE SHEET 
Average apparent temperature drop for all series (/1) 25.54 
Average body pressure for all series (pp) 283.9 
Corresponding temperature (t,) 74.57 
Average steam temperature for all series (ts) 100 11 
Series A+B A+B B B b 
Level, in. above bottom tube sheet 30 48 60 72 84 
Hydrostatic head on top tube sheet, 

mm., pp e ‘ 0.0 32 8 54 6 76.5 98 3 
Total pressure on top tube sheet, py. 283.9 316.7 338.5 360 4 «382.2 
Boiling temperature at top tube 

sheet, ft, 74.57 77.22 7884 80.38 81.84 
Temp. drop at top tube sheet, 63 25.54 22.89 21.27 19 73 18 27 
Hydrostatic head on bottom tube 

sheet, 7, 54 6 87.4 109 2 131.1 152.9 
Total pressure on bottom tube sheet, 

rd 338 5 371.3 393.2 415. 436.9 
Boiling temperature at bottom tube 

sheet, fp 78 84 81.12 82.55 83.91 85.22 
Temperature drop at bottom tube 

sheet, 62... .. ‘ 21.27. 18.99 17.56 16.20 14.89 
Mean temperature drop, 9%. . 23.40 20.94 19.42 17.96 16.58 
Apparent K 2050 1705 1475 1248 1026 
Corrected K 2236 1940 1776 1579 


2065 








static head. This is, of course, not so, but for want of 
a simple equation expressing the relationship the above 
approximation is taken as true enough for our purpose. 

The results are connected by the curve indicated in 
Fig. 1. Evidently the effect of hydrostatic head is 
subordinate to the effect of velocity of circulation. 
More detailed discussion of the effect of velocity is un- 
profitable until a considerable number of similar curves 
under different conditions of operation have been de- 
termined. 

It should be emphasized that the elevation in boiling 
point, due to increased hydrostatic head, is not shown 
by a thermometer immersed in the lower part of the 
boiling liquid. In an evaporator of the type here used, 
where the descending circulation is in the outer annu- 
lar down-take space, a thermometer inserted into this 
annular space should always read a temperature corre- 








and ir he at ve ower Tube Shee 


FIG. 1. VARIATION OF HEAT TRANSMISSION WITH HEA 
sponding to the vacuum or a little lower. The liqui 
in this down-take space is coming from the upper pat 
of the evaporator, where it has lost any superheat 
may have had, and must enter the down-take either : 
the temperature corresponding to the vacuum or at 
lower temperature if it cools by radiation. 

If the columns showing temperature calculated fro: 
vacuum and temperature of body are compared it w 
be seen that the temperature read by the thermomet« 
tends to be lower than that calculated from the vacuu: 
at low liquor levels and higher than that calculate 
from vacuum at high liquor levels. This thermomet: 
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was situated not far from the feed inlet and conse- 
quently at low liquor leveis (which mean high rates of 
evaporation and consequently high rates of feed in pro- 
portion to the total amount of liquid in the evaporator) ; 
it gives a low reading, due to currents of colder feed 
liquor. Through the middle of the range, where the 
effect of feed is less and yet circulation is strong, the 
two temperatures agree fairly well. At very high tem- 
perature levels there is very little real circulation, but 
rather an agitation or bouncing. This bouncing may 
at times result in some superheated liquid from the 
lower part of the steam basket being carried up into 
the annular space as far as the thermometer bulb. At 
ordinary levels and with ordinary circulation there will 
be no appreciable elevation of the general temperature 
of the boiling liquid. 


CONCLUSIONS 


The following conclusions must be for the present 
considered as indicating tendencies only, and should 
be applied with caution to evaporators which differ very 
much in design from the evaporator in which they were 
determined. 

1. The maximum heat transmission when boiling 
water or other non-foaming, non-viscous materials in 
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a vertical tube evaporator occurs when the tubes are 
from one-third to one-half submerged. 

2. The position of this maximum point and its value 
depends on the size and shape of the evaporator bottom. 
With bottoms containing little liquid below the bottom 
tube sheet the maximum occurs at lower levels and has 
a higher value than with bottoms containing large 
amounts of liquid. 

3. Differences in the shape of the bottom have little 
effect on heat transmission when the amount of liquid 
in the evaporator above the bottom tube sheet is larger 
than the amount of liquid below the bottom tube sheet. 

4. As the liquor level is increased above the top tube 
sheet the heat transmission falls off along a straight 
line. 

5. The change in heat transmission with changing 
liquor level is only partially due to the effect of hydro- 
static head. Changes in velocity of circulation are a 
very important factor. 

All the work of this paper was done with funds sup- 
plied by the Swenson Evaporator Co., to which the 
authors wish to express their indebtedness for permis- 
sion to publish these results. 


Evaporator Experiment Station, 
Chemical Engineering Department 
University of Michigan. 
Ann Arbor, Mich. 





Step-Induction Regulator for Electric 
Furnace Voltage Control 


OR controlling the energy input for carborundum, 
kK graphite, aluminum, zinc and similar types of elec- 
tric furnaces, the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., is manufacturing 
a step-induction regulator which gives a uniform volt- 
age over a wide range. The regulator consists of a 
furnace transformer, an induction regulator, switches 


and push-button control. This apparatus utilizes the 


principle of varying the high-voltage tap on the trans- 
former for controlling the energy input to the furnace. 

The function of the induction regulator is to vary the 
voltage between taps. After the voltage of the adjacent 
tap is reached the selector and transfer switches auto- 
matically transfer the induction regulator so that it 
will function between the next two taps. One of the 
main features of this apparatus is that the entire 
voltage range is controlled by two push-buttons, one for 
boosting and one for bucking the voltage. 

The construction of the apparatus is as follows: On 
the shaft of the regulator is geared a selector switch, 
he joints on this switch being connected directly to 
ips on the high voltage winding of the furnace trans- 

rmer. The selector switch-arm moves from one con- 
ict to the next automatically as the induction regulator 

oves. The function of the feeder voltage regulator is 

add to or subtract from the normal voltage of a 

ansformer tap and is designed so that at the position 

maximum boost it will add exactly one-half of the 
ltage between adjacent transformer taps, while at 
sition of maximum buck it will subtract exactly one- 
lf the voltage between adjacent transformer taps. 
nsidering, then, a single position of the selector 
vitch-arm, a single rotation of the moving coil of the 
duction regulator will vary the voltage impressed on 

e high tension winding from a position one-half step 
low to a position one-half step above the voltage point 
tually represented by the transformer tap. The selec- 


tor switch arm is moved from one tap to the next just 
as the voltage one-half way between adjacent taps is 
reached, so that continued rotation of the regulator coil 
produces a continuous variation, raising or lowering 
the voltage depending only on the direction in which 
the regulator coil is being turned. 

While the above is the fundamental operation of the 
apparatus, in actual practice there are slight modifica- 
tions. The moving coil of the regulator makes but one- 
half revolution to go from the position of maximum 








FIG. } 


Step-induction regulator complete with 
transformer and control panel, 1,100 kva., 
14,500 volts, single-phase, 25 cycle, low- 
voltage range, 40 to 50 volts. 


buck to the position of maximum boost, at which latter 
point the selector switch moves to the next higher 
voltage tap, and the regulator must be brought at this 
point to maximum buck before it can, by continued 
operation, raise the voltage over another step. . That is, 
at this point, the direction of current through the 
regulator coil must be reversed. Actually, the result is 
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obtained by a second coil of opposite polarity which is 
cut in at the proper time by a transfer switch and the 
regulator changes directly from maximum boost to 
maximum buck, so that continued rotation still acts to 
raise the voltage. The two-coil arrangement also makes 
desirable two-selector switches geared together for con- 
tinued voltage variation. With high incoming line volt- 
age a series transformer is interposed between the 
high tension line and the induction regulator. This 
allows the use of a less bulky low voltage induction 
regulator, and insures against trouble with insulating 
moving parts for high potentials. In this case, two 
coils are incorporated with the series transformer in- 
stead of in the regulator itself, and accomplish the same 
current reversing purposes. The operation of this 
regulator may be seen by reference to the schematic 
diagram. 

Assume that the circuit is complete from the in- 
coming high voltage positive line through one-half the 
high tension winding of the power transformer, through 
transfer switch T contact a to the upper coil of series 
transformer SR and through selector switch S to tap 1 
on the other half of the high-tension winding, which is 
divided into equal voltage sections. The primary of the 
series transformer connects directly to the secondary or 


OW VOLTAGE 
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CONTROL STATION 


FIG. 2 DIAGRAM OF CONNECTIONS 


moving element of the induction regulator R. The 
series transformer then serves only to insulate the in- 
duction regulator from high line voltage, any voltage 
variation due to induction regulator movement being 
reflected proportionately in the series transformer coil 
which is in series with the main supply line. The in- 
duction regulator, therefore, adds to or subtracts from 
normal line voltage in the same manner as though the 
series transformer were omitted. Assume that the 
induction regulator is in such position that no voltage 
is induced in its rotating element. Voltage then is 
neither added nor subtracted by the series transformer 
coil and line voltage is impressed thirteen- 
fourteenths (one-half plus six-fourteenths) of the high- 
tension winding and the low-tension voltage will be 
fourteen-thirteenths of what it would be with the volt- 
age impressed across the entire winding. 

Turn the rotating element of the induction regulator 
from the neutral, and voltage will be induced in its 
secondary coil from the primary winding which is 
constantly excited from an auxiliary coil A on the power 
transformer. The induction regulator and series trans- 
former combination is designed so that its maximum 


across 
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voltage is equal to one-half the voltage difference 
between adjacent taps. Assume that the moving 
element is rotated so that the induced voltage adds to 
that of the line; evidently depending upon the amount 
of rotation from the neutral no-voltage position the 
effective voltage of the line may be raised from the 
normal voltage of tap 1 to any point up to a maximum 
corresponding to a voltage one-half way to tap 2. With 
coil rotation in the opposite direction, the induced volt- 
age will subtract from the line, and continued move- 
ment of the coil will lower impressed voltage to a point 
corresponding to that one-half way to tap 0 on the 
transformer winding. In other words, the range of 
the induction regulator and series transformer com- 
bination itself is between adjacent transformer taps. 

Consider now that the induction regulator has been 
rotated to its maximum boost position, while connected 
to tap 1. In effect a voltage one-half way between tap 
1 and 2 is impressed upon the power transformer wind- 
ing. Evidently the same result in voltage would be 
obtained if the coil of the series transformer were con- 
nected to tap 2 and the induction regulator was in its 
maximum buck position. With the coil voltage bucking, 
continued rotation in a boost direction would raise the 
voltage through the range of the induction regulator 
and progress over another step could be undertaken. 

It is desirable, therefore, at the position of maximum 
boost to advance connections to the next higher voltage 
tap and simultaneously to change the induction regu- 
lator to give maximum voltage buck. This is accom- 
plished by driving selector switch S and transfer switch 
T through gearing from the induction regulator shaft 
so that taps on the transformer winding are connected 
automatically and at the proper time polarity is changed 
from maximum voltage boost to maximum voltage buck. 
Continued rotation in one direction of the induction 
regulator raises the voltage over the entire range. 

Any voltage within the range of the extreme taps on 
the transformer winding may be obtained by closing a 
two-way switch in either a “raise” or “lower” position, 
the voltage setting of the regulator being indicated by 
an adjacent voltmeter. 





Difficulties of the German Paper Industry 


According to a recent issue of Kélner Zeitung, the 
German paper industry is seriously handicapped by the 
scarcity and increased prices of raw materials. This 
is particularly true of old paper and rags, which are 
extremely difficult to obtain and have reached a price 
which appears unjustified. It is believed that old paper 
and rag dealers have been holding their supplies to 
drive prices up. The demand is very great and con- 
stantly increasing in spite of the fact that consumers 
believe present prices cannot continue. The cellulose 
plants in eastern Germany, which have been forced to 
suspend production for some weeks owing to the short 
age of coal, have recently resumed operations, and 
is hoped that renewed deliveries of cellulose’ will he! 
to drive down the prices of old paper and rags. Straw, 
which is used in large quantities in the German pape 
industry, is now quoted at 55 to 60 marks per 100 kil 
but this price is expected to fall in the near futur 
It is hoped that this will also have an effect on the pric« 
of other raw materials. Wages in the industry ha 


risen over 100 per cent since December, and the cost 
coal, chemicals, dyes and other raw materials has ris 
in like manner. 
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Synthetic Ammonia.—GEORGES CLAUDE has recently 
outlined the results of his work on synthetic ammonia 
before the Société Chimique de France and the Société 
d’Encouragement pour |’Industrie Nationale de France. 
He proposes the use of ammonium chloride instead of 
ammonium sulphate as fertilizer and stated that in 
the manufacture of the chloride for each kg. of fixed 
nitrogen produced it will be possible to obtain with 
practically no additional cost more than three tons of 
sodium carbonate. He reviews the history of the 
production of synthetic ammonia by the use of cata- 
lyzers and high pressures, and cites that the French 
chemist Tellier as late as 1867 was the first to make 
use of the affinity of iron for nitrogen. A few years 
later iron at red heat was used as catalyzer for the 
production of synthetic ammonia, but with little prac- 
tical results. 

It was due to the work of the German chemists 
Nernst and Haber based on the theoretical principles 
of the Frenchman Le Chatelier that synthetic ammonia 
can be produced now industrially and on a commercial 
scale. Nernst used iron as catalyzer with a 50 to 75 
atm. pressure with encouraging but not economic 
results. Haber, with the ‘financial help of the Bad- 
ische Anilin, studied the catalyzing properties of ura- 
nium and osmium and succeeded in replacing iron as 
catalyzer by what the Badische Anilin calls acti- 
vators. By the use of high pressures (200 atm.) and 
specially constructed machines it was possible for the 
Badische Anlin Co. in 1912 to realize large-scale 
production of synthetic ammonia, with its activators 
at red heat, and hydrogen from water gas at its 
Oppau plant. 

Mr. Claude, studying further Le Chatelier’s axiom 
that ammonia is formed with reduction of volume and 
that this formation is greatly facilitated by pressure, 
succeeded as late as 1917 in realizing his hyper-com- 
pressors for the production of 1,000 atm. pressure 
which now can compress 100 cu.m. of the mixture 
N, + 3H, per hour. The working of the apparatus is 
so simple that he was able to have a model in opera- 
tion before his audience. He dwelt on the advantages 
in using hyper-pressures. 

With the pressures used in Germany (200 atm.) the 
elliciency is 13 per cent, whereas with the pressure 
used by Claude the efficiency is 40 per cent. In both 
c.ses the use of a catalyzer is indispensable, and the 
temperature used is quite the same. 

For a capacity of 100 cu.m. per hour per liter of 
cotalyzing space the percentage of NH, can reach 25 
per cent with the Claude process, as against 6 per cent 
th the Haber process, figures which correspond to 
a production of 6 g. instead of 0.5 g. per hour per 
gam of catalyzer. 

n the German process the efficient combination of 
‘ gases takes place only by their passing a great 
nber of times over the catalyzer and by the elimina- 
1 of the NH, formed with water injected under 
ssure, whereas in the Claude process the gases once 
ipressed are passed successively through three or 
r apparatuses in series and the pressure of the 
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ammonia formed is still so high (250 atm. instead of 
the 12 atm. with the Haber process) that it is liquefied 
by its merely passing through a coil immersed in 
water. 

Another advantage of the Claude process is that the 
product is liquefied NH, instead of an aqueous solu- 
tion (Haber) from which the NH, has often to be 
recovered by distillation. 

In the Haber process operating difficulties arise 
from the fact that the temperature must be increased 
by costly means. With the Claude process this is 
just the reverse, as the heat of reaction is even higher 
than that required and has often to be lowered. Under 
the operating conditions for synthetic ammonia it is 
certainly easier and more economical to lower the 
temperature than to raise it. 

In the Haber process the production of the highly 
purified hydrogen requires enormous installations, 
whereas with the Claude process the hydrogen may be 
obtained by electrolysis of water or as a byproduct 
from coke-oven gas. This is a very important economic 
problem when it is considered that in the nitrogen 
fixation industry 1 part nitrogen requires 3 parts 
hydrogen. Mr. Claude is experimenting on a method by 
which to extract hydrogen from any hydrogen- 
containing gas mixture. If his expectations from this 
method are justified, as he thinks they are, it will be 
possible to install synthetic: ammonia plants near coke 
ovens where at present immense quantities of hydrogen- 
containing gases are actually lost or badly utilized. 

The advantages of the Claude process outlined above 
and other additional mechanical advantages and instal- 
lation facilities warrant the statement that the Claude 
process is at present the most efficient and economical 
means of producing synthetic ammonia. The ease 
with which the process has been practically demon- 
strated before the audience is the best proof of its 
practicability. (L’Industrie Chimique, July, 1920.) 

The Properties of Stoneware Clays. — Results of 
experiments conducted by the Bureau of Mines at its 
ceramic station at Columbus, Ohio, on the properties 
of some Ohio and Pennsylvania stoneware clays are 
described in Technical Paper 233, recently issued by 
the bureau, entitled “The Properties of Some Stone-_ 
ware Clays,” by H. G. SCHURECHT. The work has 
special reference to the possible use of these clays 
in making chemical stoneware, but many of the results 
brought out can be applied to other industries as well. 
It was conducted in co-operation with the Ohio Geo- 
logical Survey, the Pennsylvania Geological Survey 
also assisting in collection of samples. 

The resistance of vitrified clay to chemical action, 
together with its impenetrability to liquids, has made 
chemical stoneware an important product in the chem- 
ical industries. Stoneware distilling kettles, receivers, 
filters, condensing worms, centrifugal pumps, acid- 
proof pipe fittings, tower packing, acid-proof tanks, 
photographic tanks, and troughs and tubes for elec- 
trical processes are used in these industries. Stone- 
ware equipment is also used in the preparation of 
foods, as, for example, sugar, flavoring extracts, and 
preserves. During the war, on account of the in- 
creased production of explosives and the production 
of poisonous gases, there was a marked increase in the 
demand for chemical stoneware and stoneware clays. 
A wider use of chemical stoneware is limited only by 
its comparative brittleness and sensitiveness to sud- 
den temperature changes. 
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From each of the eleven clays tested, a series of 
seven bodies was prepared, the clay being ground to 
different grades of fineness and used alone and with 
varying proportions of feldspar, or feldspar and cal- 
cium carbonate added. From these bodies test pieces 
were prepared for which the drying shrinkage, temper- 
ing water, shrinkage water, pore water, rate of slaking 
in water, and transverse strengths in the green condi- 
tion were determined for each body. The softening 
temperature and the porosity and volume shrinkage at 
various temperatures were determined by firing tests. 

The results are tabulated in detail, and show a wide 
range of properties among the different clays tested. 
They indicate that some of the clays might be used 
for chemical stoneware. 


Aluminum as Catalyst in the Preparation of Chlor- 
benzenes.—Chlorine combines directly with benzene 
under the influence of sunlight producing the « and 8 
benzene-hexachlorides, but in the dark chlorination 
takes p'ace only in the presence of a catalytic agent. 
The first catalyzer used was iodine, but JEAN MEUNIER 
has found that the catalytic action of aluminum is far 
superior to that of iodine and he presented the results 
of his work at the June 14, 1920, meeting of the French 
Academy of Sciences (Comptes rendus, vol. 170, No. 
1451-2). He found that the conditions 
for the preparation of chlorbenzenes, especially of the 
monochlorbenzene, is to use aluminum filings in the 
proportion of 1 part aluminum for 1,000 parts of ben- 
zene. During the chlorination the products obtained 
are C.H.Cl plus some more chlorinated benzene. When 
it is desired to produce only the monochlorbenzene it 
is necessary to stop the supply of chlorine when the 
density of the liquid reaches 1.008 at 15 deg. C., the 
density of the benzene being 0.876. The fractionation 
of this liquid made under reduced pressure and by heat- 
ing on a water bath gives the following results: 
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C.H,Cl (density 1.1084 at 11 deg. C.)... cc csc ceceveed 
Light products (benzene and traces of CgH,Cl)........ 1: 
Denser products (dichlorbenzenes) ‘ 1 


The light products are submitted to additional chlor- 
ination, giving 10 per cent C,H.Cl. The total efficiency 
of the process is thus 87 per cent. 


Determination of Zirconium and Titanium in Zirco- 
nium Ores. — An article on “The Determination of 
Zirconium and Titanium in Zirconium Ores,” by G. E. 
F. LUNDELL and H. B. KNOWLES, appeared in the July, 
1920, number of the Journal of the American Chemical 
1,439-1,448. This article may be sum- 
marized as follows: Methods of decomposing zirconium 
A cupferron method for the determina- 
zirconium and titanium in zirconium ores is 
The method provides for the following elements 
which have been found in zirconium ores: Zirconium, 
titanium, thorium, cerium, iron, aluminum, 
scandium, yttrium, erbium, didymium, glucinum, cal- 
cium, magnesium, sodium, potassium, lithium, uranium, 
phosphorus, tantalum, manganese, ‘zinc, cobalt, tin, lead, 
copper, and bismuth. It is also worthy of note that 
chromium and nickel do not interfere in a cupferron 
precipitation; that tungsten would not cause trouble 
since it is removed before the final precipitation; and 
that vanadium would require special treatment. Since 
this element has not been reported in zirconium ores, 
and since its presence in significant amounts would be 
indicated at various stages of the analysis, it would 
cause no trouble. 
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Complete specifications of any United States patent may be 
obtained by remitting 10c. to the Commissioner of Patents, Wash- 
ington, D. C., 


Manufacture of Bromates.—In the manufacture of 
bromides, solutious containing sodium bromide and 
sodium bromate are obtained. The best fractional crys- 
tallization of this mixture leaves a liquor containing 
the salts in the ratio of about 93 per cent NaBr to 7 
per cent NaBrO.. In order to effect a complete separa- 
tion, COULTER W. JONES, of Midland, Mich., takes advan- 
tage of the relative insolubility of barium bromate, 
which is precipitated from the mixture by adding bar- 
ium bromide: 

2NaBrO, -+- BaBr, == Ba(BrO,), + 2NaBr 

The alkali bromate may be reformed by treatment 
with alkali carbonate: 

Ba(BrO,), + Na.CO, = 2NaBrO, + BaCo, 

The barium carbonate is converted into bromide for 
use in the first step by hydrobromic acid or ferric bro- 
mide. (1,343,918; assigned to Dow Chemical Co.; June 
22, 1920.) 

Sodium Sulphite.— Calcium sulphite, which is a 
waste product in the manufacture of certain spray com- 
pounds and in the manufacture of magnesium chloride 
by certain processes, may be converted into sodium 
bisulphite by treatment with sodium bisulphate or niter 
cake: 

CaSO, + NaHSoO, NaHSO, + CaS0o, 

Milk of lime changes the acid sulphite into normal 
sulphite according to the equation: 

2NaHSO, + Ca(OH), = Na,SO, + CaSO, + H,0O 
(1,343,897; EDWIN O. BARSTOW, of Midland, Mich., as- 
signor to the Dow Chemical Co.; June 22, 1920.) 

Magnesium Arsenate.—Certain compounds of mag- 
nesium with arsenic acid are entirely suitable for insec- 
ticidal use and, according to EDWIN O. BARSTOW, of Mid- 
land, Mich., possess certain physical characteristics 
which render them equal to if not superior to lead 
arsenate and calcium arsenate. The preferred com- 
pounds, MgHAsO, and Mg,(AsO,), may be prepared 
from magnesium hydroxide and arsenic acid or from 
magnesium chloride and sodium arsenate. (1,344,018, 
assigned to Dow Chemical Co.; June 22, 1920.) 

Aluminum Nitride. — Briquets of finely-ground 
alumina and the calculated quantity of carbon are mixed 
with larger pieces of carbon in the form of coke, etc. 
and fed continuously through an electric furnace pro- 
vided with stationary electrodes and an inlet for gas 
containing nitrogen, such as producer gas. The larger 
carbon pieces serve as resistors and carry most of th 
current required to heat the mass to the reaction ter 
perature, at the same time separating the briquets a! 
preventing them from fusing together. Owing to di 


ference in size, the discharged mixture of briquets ar 
resistors can easily be separated by screening. T 
resistors are used repeatedly until reduced in size | 
mechanical wear to a point where separation from t! 
briquets becomes difficult. (1,344,153; MARK SHOELD, £ 
Chicago, Ill., assignor to Armour Fertilizer Works; Ju 
22, 1920.) 
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Electrolytic Oxygen-Hydrogen Generator.—Certain 
improvements in unit type oxygen-hydrogen generators 
are embodied in a cell designed by EDWARD O. 
BENJAMIN, of Newark, N. J. The diaphragm and all 
electrode surface exposed within the cell are completely 
submerged in the electrolyte, thus insuring the efficient 
functioning of these parts. There is no non-generating 
electrode surface to waste energy by reversing and act- 
ing as a gas battery. An additional advantage of such 
construction is its adaptability for use on shipboard. 
Since circulation of electrolyte through the diaphragm 
tends to impair its gas-proof qualities, provision is made 
for circulation of the electrolyte (due to difference in 
specific gravity of the electrolyte on opposite sides of 
the diaphragm) through suitable passages in the frame 
above and below the diaphragm. The circulation is slow 
and the passages are so constructed that there is no 
possibility of entrained gases passing from one side of 
the diaphragm to the other. Any number of cells may 
be connected in series by bolting together the side ex- 
tensions on the plate electrodes. Should trouble develop, 
the cell or cells responsible may easily be _ short- 
circuited, disconnected and removed for repair without 
interfering with the operation of. the remaining cells. 
(1,344,220; assigned to International Oxygen Co.; June 
22, 1920.) 

Synthetic Tanning Material. — Sulpho-phenol car- 
boxylic acids and sulpho-cresol-carboxylic acids will 
yield condensation products with formaldehyde which 
are amorphous and water-soluble and which will produce 
a white, soft and strong leather when employed as tan- 
ning materials. (1,344,950 and 1,344,951; ARTHUR 
KOETZLE, of New York, N. Y., assignor to Rohm & Hass 
Co.; June 29, 1920.) 


British Patents 


Complete specifications of any British patent may be obtained 
by remitting 25c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Lane, London, England. 

Ammonium Sulphate.—Dry neutral ammonium sul- 
phate is manufactured by treating the commercial salt 
with a neutralizing agent and simultaneously to agita- 
tion and drying under the action of heat, a granular or 
pulverulent product being obtained if the material is 
also subjected to treatment to effect mechanical reduc- 
tion, while if the treatment is effected under suitable 
conditions, for instance in a partial vacuum or in a gas 
current, the pyridine is removed and can be recovered. 
The neutralizing agents mentioned are lime, magnesia 
or other alkaline earths or their carbonates, alkalis or 
their carbonates, ammonia, or suitable ammonium salts 
such as the carbonate, sulphide or sulphite. They may 
be added dry or as solutions or suspensions, and am- 
monia may be used in the form of gases, such as coal- 
gos, containing it, which, if hot, may effect the drying. 
The apparatus employed may contain grinding bodies, 
such as balls or pebbles. The gases escaping from the 
a} saratus may be treated for instance with an absorbent 
su h as water, acid solution or an oil or may be sub- 
m ‘ted to condensation, in order to recover pyridine and 
a! escaping ammonia. In an example, the ammonium 
Su hate is treated with a small quantity of lime or of 
a! nonia liquor in an externally heated ball-mill. Air 
is hen blown or sucked through, the escaping gas being 
Ww. -hed in a scrubber supplied with acid solution of am- 
m iium sulphate such as a saturator mother-liquor. 
W en a product is desired free from pyridine, the quan- 
tii of the neutralizing-agent should be equivalent to 
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the quantity of the free acid plus the acid combined with 
the pyridine. (Br. Pat. 141,787—1919. S. E. L&op- 
HOLT, Buckhurst Hill, Essex, and R. LESSING, London, 
June 23, 1920.) 

Ammonium Sulphate.—Dry and neutral ammonium 
sulphate is prepared from the sulphate obtained by pass- 
ing ammonia into sulphuric acid, by neutralizing in 
known manner the crystals separated in an acid condi- 
tion from the liquor, and then drying them at a raised 
temperature, for example by causing the crystals to 
descend a tower up which heated air is passed. The dry 
and neutralized sulphate so obtained may be afterwards 
crushed. (Br. Pat. 141,798—1919. SoutTH METROPOLI- 
TAN GAs Co., E. V. EVANS and H. HOLLINGS, London, 
June 23, 1920.) 


Production of Oxides of Tin and Zinc.—Oxides of 
tin and zine are produced by supplying a blast of air 
under high pressure, say 4 or 5 lb., into the melted metal, 
and a blast of air under low pressure, say 0.15 to 0.5 
lb., above the surface of the metal, auxiliary heating by 
an oil burner being employed if necessary. The oxide 
is carried off by the 
blast and collected. 
The apparatus con- 
sists of a tilting fur- 
nace a on trunnions 
b, Fig. 1, or rollers 
9g’, Fig. 3, having an 
oil burner c, a low- 
pressure blast d or 
ad’, and a high-pres- 
sure blast e, which may be provided with a rod 
e’ to keep the opening clear. In the arrangement 
shown in Fig. 1, the furnace is heated and charged 
while horizontal, and is then tilted as shown in dotted 
lines to bring the open end a’ opposite the low- 
pressure blast d and submerge the high-pressure blast. 
In the arrangement shown in Figs. 2 and 3, two high- 
pressure blasts e* are provided at opposite sides, the 
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furnace being tilted so that first one and then the other 
is submerged. A screen a’ is arranged below the burner 
c, and a baffle a” directs the flame downward. Ingots 
a“ of metal are fed in beneath the screen a’ without 
allowing the fumes to escape. In an arrangement of 
this kind, the low-pressure pipe d' may be dispensed 
with, the opening a* then being plugged, and the low- 
pressure blast is sent in through the burner c. The 
temperature can then be controlled by regulating the 
proportions of air and oil admitted through the burner. 
(Br. Pat. 142,157—1919. H. MACONOCHIE, London, and 
D. DE Ros, Greenhithe, Kent, June 30, 1920.) 

Recovery of Nickel Oxide From Alloy or Scrap.— 
Copper-nickel alloys or metallic scrap are treated for 
the recovery of nickel oxide by melting in a basic 
reverberatory furnace or in a basic converter, and air 
is blown on to the surface or through the molten mass. 
Nickel oxide volatilizes and is recovered, for instance, 
in a bag-house or by electric precipitation. (Br. Pat. 
142,310—1919. A. MCKECHNIE and MCKECHNIE BROs., 
London, June 30, 1920.) 
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Fatty Acids; Soaps.—Fatty acids containing a num- 
ber of double linkages are converted into fatty acids 
resembling oleic acid by saponifying them for their 
glycerides, and heating the resulting neutral soaps to 
210-250 deg. C. without evaporation to dryness. The 
product may be treated with mineral acid to isolate the 
fatty acid, or may be used as soaps if alkalis are used 
as saponifying agents. If alkaline earths are used for 
saponification, the products may be treated with alkali 
carbonates for the production of soaps. As raw ma- 
terial, sesame or cottonseed oil or the fatty acids there- 
from may be employed. (Br. Pat. 141,720—1919. 
PERSAPOL GAS, Hanover, Germany, June 19, 1920.) 


Hydrogen Peroxide.—An alkaline persulphate, e.g. 
ammonium persulphate produced electrolytically, is 
separated from the greater part of the electrolyte by 
means of a vacuum or centrifugal filter, and is placed in 
a steam-jacketed horizontal tube into which steam is 
introduced and which is connected through the medium 
of a condenser to a vacuum pump. The hydrogen perox- 
ide produced collects in the condenser, and the residue 
of alkali bisulphate remaining in the tube, after dissolv- 
ing in a quantity of water, can be returned to the elec- 
trolytic chamber, since the ratio of base to sulphuric 
acid has not been changed. (Br. Pat. 141,758—1919. 
L’Arr Liguipe Soc, ANON. POUR L’ETUDE ET L’EXPLOI- 
TATION DES PROCEDES G. CLAUDE, Paris, France, June 
16, 1920.) 


Ammonium Sulphate.—The acid usually present in 
ammonium sulphate is removed by washing the sulphate 
at a raised temperature with a solution of ammonia 
obtained by condensing the vapors from a fixed am- 
monia still and diluting the sclution thus obtained to 
such a strength that, at the temperature at which it is 
to be used, the vapor pressure of the ammonia is too 'ow 
to entail substantial loss of ammonia. By washing at a 
raised temperature, chilling of the ammonium sulphate 
which might lead to the choking of the centrif- 
ugal, is avoided. A suitable diluent for the ammonia 
solution is obtained by subjecting the hot waste liquor 
from the fixed ammonia sti!l to a slightly reduced pres- 
sure. and condensing at a suitable temperature the 
mixture of steam and ammonia withdrawn. (Br. Pat. 
141.219—1919. SourH METROPOLITAN GAS Co., London, 
P. Parrisu, London, W. A. M. VALON, Stafford, June 


2. 1920. ) 
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Plastic Compositions.—A plastic composition which 
is a non-conductor of heat and electricity and is incom- 
hustible, is formed by mixing fibers of paper, wood, rag, 
ete., plaster, and a solution of gelatine containing stan- 
nie oxide. The mixture is heated with a solution of 
formaldehyde or of sodium bichromate. Colors may be 
added. An example of proportions is 25 parts of fiber, 
175 parts of plaster, 45 parts of gelatine, 10 parts of tin 
cioxide and 110 parts of water mixed with 5 parts of 
formalin or sodium bichromate in 30 parts of water. 

Rr. Pat. 141.987—1919. L. DELEGLISE, Boulogne sur 
Mer, June 23, 1920.) 

Basic Magnesium Hypochlorite.—When chlorine is 
passed into an aqueous suspension of magnesium oxide, 
basic magnesium hypochlorite is precipitated, provided 
that for every molecule of normal hypochlorite pro- 
duced, more than two (preferably five to six) molecules 
of magnesia remain unattacked. The most favorable 
temperature for the process is 20-22 deg. C. Practically 
the whole of the available chlorine is absorbed by the pre- 
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cipitate without any appreciable production of chlorate 
if, after the introduction of the chlorine, the reacting 
mixture be allowed to stand for a considerable time, or 
be heated to 80 deg. C. and kept at that temperature for 
from 6 to 8 hr. in the dark. The precipitate, after 
washing well with hot water, is dried with exclusion of 
carbon dioxide. (Br. Pat. 142,081—1919. G. KERESZTY 
and E. Wor, Budapest, Hungary, June 23, 1920.) 


Vulcanizing India Rubber.—In the vulcanization of 
rubber compounds by hot air, litharge or its derivatives 
are replaced by an organic or inorganic reducing agent to 
obtain a light-colored product. Suitable reducing agents 
are hydroquinone, pyrogallol, tannins, paramidophenol, 
glycerine, trioxymethylene and other derivatives of for- 
maldehyde, hydrosulphites, neutral sulphites. In gen- 
eral, the amount of reducing agent should not exceed 10 
per cent of the rubber. (Br. Pat. 142,083—1919. A. H. 
HELBRONNER, Paris, June 23, 1920.) 

Cracking of Hydrocarbons.—In the cracking of 
hydrocarbon oils, the thermal decomposition of fats to 
obtain glycerine, the production of oil and coal gas, 
and the destructive distillation of coal, peat, shale, etc., 
the lower molecular weight products are separated, while 
the higher mo’ecular weight products and undecom- 
posed substances are retained for further exposure to 
the decomposition conditions, by interposing one or 
more porous septa between the decomposition chamber 
and the condenser or receiver. The decomposition con- 
ditions may be maintained up to the porous septum; 
but it is preferred to place the porous septum in a 
separate chamber inside or outside the decomposition 
vessel; and a plurality of diffusion chambers may be 
used arranged either in series or in parallel. The 
invention is applicable to processes carried out either 
in the vapor or liquid phases; and in the former case, 
the removal of the vapors is facilitated and control ed 
by lowering the pressure on the condenser side of the 
septum with respect to that on the other side. (Br. Pat. 
142,206—1919. W. MANN, London, June 30, 1920.) 


Alkali Cyanides.—Alkali cyanides are obtained by 
reacting upon carbon and nitrogen with an alkali meta! 
and an alkali metal compound. The alkali metal, such 
as sodium, may be used in the form of vapor, which may 
be mixed with carbon monoxide, and may be used to 
suck in the powdered alkali metal compound, such <s 
soda. The alkali metal compound may be used in 
powdered or liquid condition, and may be introduce/ 
with the charge of carbon. (Br. Pat. 142,122—1919. 
H. MEHNER, Berlin, June 30, 1920.) 


Hardening and Tempering.—Relates to means for 
hardening and tempering a_ nickel-chromium §stee! 
armor-piercing projectile having zones of steel of suc- 
cessively increasing hardness toward the point. The 
projectile, which is made of steel containing 0.58 t: 
0.7 per cent of carbon, 2 to 3.5 per cent of nickel and 
2 to 3 per cent of chromium, is heated all over to 800-86") 
deg. C. and dipped point downward to its base in wate: 
until properly hardened, when it is removed and tem 
pered by heating to a base temperature of about 76 
deg. C. and an internal temperature of about 575-70’ 
deg. C., while the head is immersed to a small dept! 
in water; it is then cooled in the tempering plant t 
an internal temperature of 320-120 deg. C., after whic 
it is cooled to atmospheric temperature. (Br. Pa 
142,143—1919. Sir R. A. HADFIELD, Westminster 
A. G. M. JACK, Sheffield, and I. B. MILNE, Totley, Derb: 
shire, June 30, 1920.) 
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Chemical Warfare Officers’ Reserve Corps 


Second in importance only to the establishment of 
the Chemical Warfare Service as a separate entity 
within the War Department was the order of the Sec- 
retary of War dated Aug. 24, 1920, authorizing the 
immediate formation of a Chemical Warfare Officers’ 
Reserve Corps. General Amos A. Fries, Chief of the 
Chemical Warfare Service, announces that he will begin 
the formation of the Reserve Corps at once. He hopes 
to be able to obtain the assistance of some of the officers 
who will enter the Reserve Corps to assist in the organi- 
zation work. 

“This Reserve Corps means,” said General Fries, “that 
the Chemical Warfare Service will know where to put 
its hand on two *housand chemical warfare officers in 
case of an emergency. Each member of the Reserve 
Corps will be classified carefully as to his specialties 
and other qualifications. This will permit their being 
called into service only as needed. 

“The Reserve Corps not only will put the Chemical 
Warfare Service in a position to render most efficient 
work, but it will provide a highly necessary step in the 
interest of the national defense.” 

The fact that reserve officers may not be called into 
service in peace time without their consent and the fact 
that the Chemical Warfare Service is a separate sub- 
division of the War Department remove the principal 
objections to membership in the corps. During the time 
the placing of the Chemical Warfare Service in the 
Quartermaster Corps was being considered, many 
former chemical officers objected to entering the Re- 
serve Corps, since there was no assurance that they 
would not be detailed to any duties in the Quarter- 
master Corps. 

[t is the hope of General Fries that he will be able to 
draw officers from the Reserve Corps for short periods 
of duty. He believes that many chemists would be will- 
ing to spend their vacation periods on duties pertaining 
to the work of the service. During such temporary duty 
the reserve officers would receive the pay of their rank 


and would be given mileage. 
/ 





Chemists Perfect Process of Protecting Raw Sugar 
From Mold and Bacteria 
\ccording to a bulletin of the Louisiana Sugar Ex- 
periment Station in New Orleans, Dr. Nicholas Kope- 
loff and Mrs. Lillian Kopeloff, bacteriologist and 
assistant bacteriologist, have completed a method of 
preventing deterioration of sugar by molds and 
bacteria. 
is estimated that about 70,000,000 lb. of the Cuban 
supar, valued at $1,500,000, or enough sugar to supply 
875.000 persons for one year, is destroyed annually 
by ‘he activity of these organisms. 
and Mrs. Kopeloff, by making bacteriological 
exaninations at every stage of the sugar-making 
pro ess, have found that sugar deterioration can be 


+ 
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prevented by substituting dry or super-heated steam 
for water in the final process of washing sugar in the 
drums in which sugar is dried. The centrifugals in 
their whirling suck up from the floor air which may 
be contaminated with germs. Also it is common prac- 
tice to make the color of the sugar lighter by washing 
the crystals with water which may be contaminated 
with molds and bacteria. 

In the new process it is shown that dry steam is 
successful in killing over 99 per cent of these avid 
molds and bacteria. 





Water-Power Act Regulations 


Due to the length of time required to develop the 
actual wording of the water-power act regulations which 
would be satisfactory to all concerned it has been de- 
cided to issue a statement of principles. The exact 
language of the regulations: then can be worked out 
more leisurely. It is expected that another public hear- 
ing will be held to go over the final draft of the regula- 
tions before their promulgation. This arrangement will 
allow the committee representing outside interests, of 
which F. H. Griffith is chairman, to disband for the 
present. 

The Federal Power Commission conducted a hearing 
on Aug. 24 on the Great Falls project. The water-power 
act provides that a report must be made before Jan. 1 
on this project, which is being relied upon to furnish 
power for the District of Columbia and for the develop- 
ment of industrial areas in nearby portions of Virginia 
and Maryland. 

All witnesses urged the development of Great Falls 
except the representative of the Potomac Electric Power 
Co., who contended that the commercial development of 
the falls under present conditions would not be feasible. 





Difficulties in Obtaining Balloon Gas 


The international balloon races which were planned 
for last month in Indianapolis have been somewhat 
delayed by the inability to secure the necessary balloon 
gas at this location. The Air Service is now seeking a 
new location at which adequate facilities will be avail- 
able. 

The gas required is, of course, one of low specific 
gravity in order to give high lifting power. Stripped 
run-of-oven byproduct gas, special coal gas made at 
high temperature to give low specific gravity, or uncar- 
bureted water gas are the usual supplies employed for 
these purposes. Gas of a gravity of approximately 0.40 
or slightly less is desired for the type of free balloon 
which is to he used by the contestants. If other means 
fail, it may be necessary to produce this supply by 
adding hydrogen to city gas supplies. The hydrogen 
thus used would have to be manufactured in the port- 
able-type ferrosilicon plants used as field equipment by 
the Air Service. 





400 


Steel Treaters’ Convention and Exhibit 

A joint meeting of the consolidated American Steel 
Treaters’ Society and the Steel Treating Research 
Society will be held at the Commercial Museum, 34th 
and Spruce Sts., Philadelphia, Pa., from Sept. 14 to 
Sept. 18 inclusive. Throughout the same week and in 
the same building the societies will sponsor an exhibit 
of heat-treating appliances and heat-treated products, 
over 130 firms occupying about 80,000 sq.ft. of floor 
space. In view of the great success of a like exhibition 
held last year in Chicago, and the preliminary space 
reservations, this feature of the event will be of the 
greatest interest and advantage to the metallurgists in 
attendance. 

Mrs. D. K. Bullens is chairman of the Ladies’ Enter- 
tainment Committee, and many sight-seeing and social 
events are being planned. Prominent among them will 
be trips to historic spots in the vicinity, inspections of 
Wanamaker’s, Curtis Publishing Co., and the Navy 
Yard 

The exhibition will be open daily from 9 a.m, to 10:30 
p.m. Two-hour technical sessions will be held each morn- 
ing, afternoon and evening on Tuesday, Wednesday and 
Thursday, except on the latter day, when an informal 
banquet and entertainment will be given at the Bellevue- 
Stratford. Friday and Saturday are reserved for in- 
spection trips. 

A partial list of the authors and papers follows: 


CARBONIZING 


“High Temperature-Resisting Alloys for Carboniz- 
ing,”’ by A. Bensel. 

“Proper Heat Treatment for Carburized Steel Parts,” 
by Louis A. Ellner. 

“Heat-Resisting Metals,” by G. W. Franzheim. 

“Rapid Carburizing, Hardening and Tempering of 
High Carbon Alloy Steels,” by R. L. Gilman. 

“Containers Used in Heat-Treatment Processes,” by 
H. H. Harris. 

“Proper Carburizing Temperature,” by C. A. Haux. 

“Heat-Treated Flame and Acid-Resisting Steel,” by 
Charles M. Johnson. 

“Carburizing Thin Stock,” by R. B. Kerr. 

“A Research in Case Carburizing,” by G. S. McFar- 
land. 


” 


“Action of Cyanide in Case Hardening,” by G. R. 
Brophy and Miss S. B. Leiter. 


“Case Hardening,” by Theo. G. Selleck. 


ALLOY STEELS 


“Effect of Zirconium and Cobalt on Steel,” by J. 
Culver Hartzell. 

“Molybdenum Steel,” by R. L. Herrick. 

“Stainless Steel,” by W. H. Marble. 

“Onen-Hearth Steel vs. Crucible Steel,” by 


Porteous. 


George 


HARDENING 


“Relation of Time, Temperature, Mass and Surface 


to Hardening,” by Eric E. Bilgart. 


“Quenching Tank for Tool and Die Work,” by N. E. 
Brown. 

“Progress in Small Shop Hardening Methods,” by 
©. © 


Hedin. 
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“Efficiency of Various Quenching Mediums,” by V. E. 
Hillman, W. G. Lottes and J. B. Morey. 


GENERAL HEAT TREATMENT 


“Factors Governing Production of Heated Product,” 
by J. A. Brown. 

“Heat Treatment of High Tensile Steels,” by A. K. 
Drury. 

“Heat Treatment of a High-Chromium Steel,” by 
H. J. French. 

“Ordnance Work Applied to Peaceful Uses,” by F. V. 
Larkin. 

“Annealing and Heat Treatment of Miscellaneous 
Steel Castings,” by Charles Ring. 

“Effect of Heat Treatment Upon Fatigue Strength,” 
by E. P. Stenger. 

“Heat-Treated Parts in Locomotive Service,” by A. F. 
Strubing, C. B. Peck and J. C. Marsh. 

“Effect of Repeated Heat Treatment Compared to 
Extended Heat Treatment,” by A. Tabachnick. 

“Practical Aid to Treatment,” by W. R. Ward. 

“Commercial Heat Treating,” by J. A. Wilson. 


FORGINGS 


“Forging Temperatures,” by Peter Chambers. 

“Treatment of Axle Forgings,” by H. E. Hemstreet. 

“Forging of Chrome: Nickel Steel Spindles,” by H. B. 
Smith and F. J. Olcott. 

“Forging Light Steel,” by Robert B. Pottinger. 


TooL STEEL 


“Working Test of High-Speed Steel,” by A. H. D’Ar- 
cambal. 

“Hardening Small Tools by Molten Lead,” by W. F. 
Newhouse. 

“Selection of High-Speed Steels,” by Henry Trap- 
hagen. 

“Hardening, Quenching and Tempering High-Speed 
Steels,” by A. E. Bellis. 

“Heat Treatment of High-Speed Steel,” by J. L 
Thorne. 


OTHER DISCUSSIONS 


Furnace design and fuels will be discussed from dif- 
ferent angles by T. F. Baily, James Brakes, Jr., E. F. 
Collins, William A. Ehlers, W. O. Kellogg, W. H. Lyman, 
G. H. Trout, Henry Voltman, W. H. Weigand, H. P. 
MacDonald and Edward F, Davis. 

Various phases of pyrometry will be discussed by 
J. D. Andrews, ‘Arthur N. Armitage, H. G. Hall, Carl 
C. Jensen and F. J. McIntyre. 


MISCELLANEOUS 


“Relation of the Steel Salesman to the Developmen 
of Heat Treatment,” by Guy B. Bible. 

“Functions of a Chemist and Metallurgist,“ by C. U. 
Geesey. 

“Factors Limiting Strength of Materials,” by I. 
Hook. 

“Injecting Salesmanship Into Metallurgy,” by G. ‘ 
Keller. 

“Oxidation During Heating,” by H. O. Loebell. 

“High-Grade Helical Springs,” by T. A. Lynch. 

“Relation of Metallurgical Laboratory to Inspect 
Department,” by Marshall Medwedeff and E. W. Pier 

“Recent Testing Machines, by T. Y. Olsen. 








et. 
B. 
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American Institute of Fertilizer Chemists 

The first meeting of the American Institute of 
Fertilizer Chemists since its organization in June at 
White Sulphur Springs, W. Va., at the annual sessions 
of the Nationai Fertilizer Association, took place at the 
Southern Hotel, Baltimore, on Aug. 2 and 3. 

Dr. Frank G. Parker, of Charleston, the president, 
occupied the chair. Others present were: A. G. Still- 
well, New York, vice-president; W. J. Gascoyne, Jr., 
Baltimore, treasurer; Samuel W. Wiley, Baltimore, 
secretary; Thomas C. Law, Atlanta; Charles W. Rice, 
Columbia, S. C.; Philip McG. Shuey, Savannah; Ralph 
W. Bailey, New York; Philip E. Chazal, Charleston; 
B. H. Morrison, Philadelphia. 

At this meeting the work to be done by the institute 
was discussed at length. The purposes of the organiza- 
tion are to engender among fertilizer chemists a closer 
and more harmonious relationship; to impress upon the 
fertilizer trade the fact that the “independent” labora- 
tory is all that the name implies, and that the members 
of the institute are bound by a code of ethics as rigid 
as that of other professional bodies, with the penalty of 
expulsion for transgressions; to provide a means for 
the members to confer and co-operate in minimizing 
discrepancies due to personal differences in technique 
and to secure from fertilizer manufacturers more care- 
ful attention to the obtaining of accurate samples of 
materials for analysis. 

A pamphlet giving directions for the correct sampling 
of the various fertilizer materials will be prepared. The 
institute will also endeavor to bring about more efficient 
methods of chemical control at fertilizer plants. 





Novel Repair Process 

Among the novel repair processes developed by the 
war is the electrolytic deposition of a thin layer of iron 
up to one-twelfth of an inch thickness on any simple 
cylindrical surface of wrought iron or mild or cast steel. 
Describing the method to the British Institution of 
Automobile Engineers, B. H. Thomas states that the 
iron is deposited directly on the surface without any 
intermediate film of copper, and can be heated to red- 
ness without apparent deterioration, can be carbonized 
or hardened in the ordinary way, can be filed and 
ground, and takes a high polish. The work being prop- 
erly done, the adhesion was so strong that the film 
could not be chipped away from the metal beneath with 
hammer and chisel. In a heavy repair shop the motor 
vehicle parts reclaimed in this way included stub axle 
arms, steering swivel pins, brake and clutch shaft ends, 
change speed lever shafts, insides of wheel hubs, out- 
side of axles, tubes and universal joint pins. The wear- 
ing qualities of the deposit on a high-speed journal do 
not appear to have been determined. So far the process 
cannot be used for cast iron or aluminum and its value 
would be much increased if it could give an adherent 
coating to such parts as worn gear boxes and ball-race 
housings. 





Groves Endowment Fund for Scientific Research 

Charles Edward Groves, F.R.S., editor of the Journal 
if the London Chemical Society from 1884 to 1899 and 
vice-president of the society from 1899 to 1902, who 
died on Feb. 1, aged seventy-nine, has left £10,000 to 
the Royal Institution for the “Groves Endowment 
Fund” for the promotion of scientific research, to take 
effect on the death of the last surviving member of 
his family. 
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Canada’s Sugar Industry 

In a recent report of Consul Johnson, stationed at 
Kingston, it is stated that Canada has eight sugar plants 
in her provinces, which have a combined annual output 
of over 650,000,000 lb. Three of these plants are situ- 
ated in the Province of Ontario, two in Quebec, and one 
each in British Columbia, New Brunswick and Nova 
Scotia. 

The amount of capital invested in the sugar industry 
for the whole of Canada in 1918 was $37,256,851, divided 
among land, buildings and fixtures, $17,733,990; ma- 
chinery and tools, $6,108,445; materials, stocks in proc- 
ess, finished products, fuel and miscellaneous supplies 
on hand, $6,511,626; and cash operating accounts, etc., 
$6,962,790. The Ontario plants represented an invest- 
ment of $11,407,382, those of Quebec, $5,869,592 and 
the remaining provinces, $19,979,877. 

The accompanying tables show the quantity and value 
of material used at the plant in 1918 and the quantity 
and value of the finished products: 


QUANTITY AND VALUE OF MATERIAI 
Classes of Materials Tons Cut Value at Work 

Beets . ia 204,017 $2,593,715 

Raw sugar 313,651 39,991,144 

Bone black and other materials 529,059 

Boxes, bags and other containers . 2,289,1 19 

Total value $45,403,037 

QUANTITY AND VALUE OF FINISHED PRODUCTS 
Kinds of Products Quantity Value 

Sugar, granulated, lb oe 651,940,965 $57,080,353 
Molasses or sirup, gal Lastens Rnnceets 1,559,694 1,016,626 
Beet pulp, tons ; inde ce ee 11,069 411,645 
Lime, bushels Kae 22,590 6,250 
. Fertilizers, tons ine 1,284 43,075 
Cattle food 151,776 
All other products : 102,494 


Total value $58,812,219 





Japanese Exports of Calcium Carbide 


Due to war conditions the exports in 1918 of calcium 
carbide, which is shipped chiefly to Australia, British 
India and China, amounted to 28,844,680 lb., valued at 
5,476,000 yen, the 1919 exports falling to 3,399,904 Ib., 
valued at 525,240 yen, while the 1920 exports run about 
the same as in 1919. As electric power costs at least 8 
sen per kw., the cost of production of calcium carbide 
is about 5 sen per lb., and it is believed that unless the 
cost of electric power is reduced to less than 7 sen per 
kw. and the calcium carbide is improved in quality the 
Japanese product will find difficulty in meeting foreign 
competition. 





Movement of Nitrate of Soda 

During June, 109,953 tons of nitrate of soda moved 
through the Panama Canal. With the exception of three 
cargoes, which went to the United Kingdom, all of the 
nitrate was consigned to Atlantic ports of the United 
States. 

Four cargoes of sulphur from the Louisiana and 
Texas fields passed through the canal during June 
destined to Portland, Ore., Vancouver, B. C., and Mel- 
bourne, Australia. 





Tests Made of Firebricks | 


Tests made at the Columbus Experiment Station of 
the Bureau of Mines have developed the fact that fire- 
brick with the highest alumina content last longest when 
used in malleable iron furnaces. Hot crushing strength 
tests were made of a number of varieties of firebrick. 
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P. W. BoUTWELL, assistant professor of agricultural 


chemistry at the University of Wisconsin, Madison, Wis., 
has been appointed associate professor of chemistry at Be- 
loit College, Beloit, Wis. 


Dr. F. G. Corrrett, the director of the Bureau of Mines, 
in order to determine the moot question of the subjects to be 
handled at the new Mine Experiment Station at Tusca- 
loosa, Ala., will confer with the officials of the University 
of Alabama about the middle of September and gather first- 
and information as to what subjects had best be handled 
at this station. 


T. LInsEY CROSSLEY has become editor of the Canadian 
Chemical Journal, which is the official organ of the Ca- 
nadian Institute of Chemistry. 


R. E. Doo.irrLe spoke before the Chicago Chemists’ Club 
recently on “Botulism and Proper Preparation of Ripe 


Olives.” 


General Amos A. Frigs, chief of the Chemical Warfare 
Service, and Colonel E. J. Atkisson, the commander of Edge- 
wood Arsenal, along with four or five other officers of the 
Chemical Warfare Service, will attend the meeting of the 
American Chemical Society in Chicago. 


M. J. GAVIN, refinery engineer of the U. S. Bureau of 
Mines, who has been in Washington, has returned to his 
station at Salt Lake City. 

RALPH A. GOULD, chemical engineer, 216 Pine St., and 
BRYANT S. DRAKE, chemical engineer, 14 Montgomery St., 
San Francisco, Cal., announce their association, from Aug. 
1, 1920, in a partnership under the name of Gould & Drake, 


chemical engineers, with offices at 216 Pine St., San Fran- 
co, Cal 
ERNEST J. HOPKINS, who recently resigned as assistant 


Pa., has 
B. Pratt, 


chemist, U. S. Bureau of Mines, Pittsburgh, 
accepted a position in organic research with W. 
Ine., Boston, Mass. 

Dr. DAvip KLEIN, who was formerly associate 
of bios hem}! 


professor 
try in the Johns Hopkins University School of 
Public Health and Hygiene, is now with the Hollister- 
Wilson Laboratories, Chicago, Ill., as director of research 
and control laboratories. 

A. T. MARCH has recently returned from Namtu, Upper 
Burma, India, where he has for the past several years been 
n charge of the silver refining for the Burma Mines, Ltd. 

H. B. NORTHRUP has resigned his position as associate 
professor of metallurgy at the Penn State College, State 
College, Pa., to become chief metallurgist for the Diamond 
Chain & Mfg. Co 

Ropert J. QUINN has recently severed connection with 
\. Daigger & Co. to become associated with the Mathieson 
Alkali Co., of Chicago, as district manager. Mr. Quinn is 
a graduate of chemical engineering at the University of 
Illinois, was subsequently chief chemist with Morris & Co., 
packers; later he became associated with the Wahl Henius 
Institute, consulting engineer in charge of packing depart- 
ment, and left to take a position with the Midland Chemical 
Co. His new address is 617 Webster Bldg., Chicago, III. 

Dr. J. H. RANsom, director of chemical research at the 
Michigan Smelting & Refining Co., Detroit, Michigan, re- 
cently delivered a lecture on non-ferrous alloys before the 
students of the school of chemical engineers, Purdue 
University. 

RICHARD R. REES, who was formerly chief metallurgical 
chemist at the U. S. Arsenal, Watervliet, N. Y., and not chief 
metallurgist as erroneously given in this column in our last 
issue, is now with the Neptune Meter Co., Long Island 
City, N. Y. 

Dr. WALDEMAR T. SCHALLER has severed his connection 
with the Great Southern Sulphur Co., Inc., of New Orleans, 
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La., and has returned to the U. S. Geological Survey, Wash- 
ington, D. C. 

C. N. SHUETTE, recently superintendent of the Mariscal 
quicksilver mine in Texas, has rejoined the staff of the 
U. S. Bureau of Mines at Berkeley, Cal. 

Dr. E. Warp TILLOTSON of the Mellon Institute is ac- 
companying the members of the Institute of Glass Tech- 
nologists who are here from England on their itinerary 
to the glass factories of the Eastern United States. 

R. M. WILHELM, who has been chief of the thermometer 
laboratory of the National Bureau of Standards, has re- 
signed to accept a position with C. J. Tagliabue Manufac- 
turing Co., Brooklyn, N. Y. Mr. Wilhelm will begin work 
in his new position about the first of September. 

W. Woopwarp WILLIAMS has resigned as vice-president 
of the Redding Iron Co. effective Sept. 1, when he will 
become assistant to the president of the Pittsburgh Gage 
& Supply Co. 
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REGINALD K. PIERCE, secretary of the Semet-Solvay Co. 
and of the Kentucky Solvay Co., in an attempt to avoid 
an accident was killed near Oran, N. Y., on Sunday eve- 
ning, Aug. 15, while driving a high-powered roadster which 
turned over in a ditch as he tried to avoid a collision with a 
smaller machine. Mr. Pierce was instantly killed. He was 
a brother of Edward L. Pierce, president of the Semet-Sol- 
vay Co. and the Kentucky Solvay Co., and had been associ- 
ated with these companies for about twelve years, holding 
several important offices. He was elected secretary and 
sales manager of the companies about three years ago and 
vas serving in these capacities at the time of his death. 
He was forty-two years old. He leaves three brothers, 
Edward L. Pierce of the Solvay companies; Charles Pierce 
of Boston, counsel for the New England Telephone Co., and 
George Pierce, a prominent Boston physician. 

JAMES WILSON, who served as Secretary of Agriculture 
for fifteen years, died on Aug. 26 at Traer, Iowa, after an 
illness of many weeks. 
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WATER POWERS OF BRITISH COLUMBIA. By 
Arthur V. White, assisted by Charles J. Vick. 644 pp. 
and maps, illus. Ottawa: Commission of Conservation. 
This is part of an exhaustive study undertaken by the 

Commission of Conservation to prepare a complete inven- 

tory of the water-power resources of Canada. The work was 

begun in 1910 and has resulted in publication of volumes on 

Water Powers of Canada, Water Powers of Manitoba, 

Saskatchewan and Alberta and the current volume of Water 

Powers in British Columbia. The estimated total of horse- 

power in the latter province is 2,500,000. The commission 

calls attention to the fact, however, that the grand totals 

representing horsepower possibilities for large sections of a 

country are apt to be misleading. Furthermore in the 

development of water power it must be recognized that 
such interests as domestic and municipal water supply, agri- 
culture, irrigation and navigation, fisheries, mining and 
riparian rights are dependent on the same source. The 
volume contains a chapter on water legislation in British 

Columbia and another on rules and regulations for the 

development of power. A separate chapter is devoted to the 

topography of power-site tables of the Columbia, Fraser 
and MacKenzie rivers, Vancouver Island and mainland 

Pacific coast. Other chapters are devoted to stream flow 

data, and another on meteorological data. The book will 





be of distinct value to companies contemplating the develop- 
ment of water power in Canada or to industries which re- 
H. C. PARMELEE. 


quire water power in their operations. 
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The Iron and Steel Market 
Pittsburgh, August 27, 1920. 


In the past week or two the iron and steel market has 
exhibited itself as quite lacking in definite motive or 
substantial basis. Nearly everything that occurs has a 
distinct opportunist coloring. For illustration, pig-iron 
prices in most districts have been shoved upward, when 
prices were already too high for safety in proportion to 
steel prices. Those who were in the market as buyers 
were not particular as to prices, since they were buying 
only for urgent requirements of the present or near 
future. Again, the steel market cannot be regarded as 
really on a rational basis until the selling prices of the 
Steel Corporation and the independents are together, or 
at least not far apart, but the gap is not being bridged. 
That it is possible for the two sets of prices to exist side 
by side is due to the fact that the markets are entirely 
different in point of delivery, and the difference in time 
of delivery has been widening. At the beginning of the 
year, when the departure of the independent prices from 
the Steel Corporation prices became clearly marked, the 
corporation had 8,000,000 tons of unfilled business on books, 
while now it has 11,000,000 tons. The independents were 
then able to sell much more week by week than they were 
producing, whereas of late their sales have run well below 
their shipments. In other words, it requires a greater 
promptness of delivery, compared with a Steel Corporation 
delivery, to enable an independent to get the extra price. 

Illustrative of the peculiar alignments in the market, the 
Industrial Board prices of March 21, 1919, may be taken 
as a basis. The prices in that schedule were fairly well 
proportioned. The Steel Corporation prices are Industrial 
Board prices exactly. Prices obtained lately by independent 
mills on steel products run about $20 a ton, or about 30 
per cent, above the Industrial Board prices, while prices 
of pig iron with the latest advances average about 75 per 
cent above the Industrial Board figures. Before the event 
one could searcely have conceived the possibility of such 
price relations existing even for a moment, let alone of 
their continuing with no signs of the law of supply and 
demand working toward a readjustment. 


DULL MARKETS 


Apart from the activity in pig iron, which has been in 
prices more than in tonnage turnover, since prices advanced 
on a relatively small amount of buying, the iron and steel 
markets generally have been very dull, and even more 
stagnant than they were earlier in this midsummer period. 
[t seems to be clearly established now that the dullness 
is not associated closely with the season of the year but is 
. product of more fundamental conditions, including the 
state of business generally and the awkward position into 
vhich prices have worked themselves. 

Such demand for steel as is exhibited is confined almost 
vholly to the deliveries that are very difficult to get. The 
ndependent sheet mills are sold through November and 
bout 40 per cent into December, according to their com- 
utation, and there is insistent demand for sheets even for 
ctober and November delivery. Plates, on the other hand, 
an be obtained for delivery in a very few weeks and there 

scarcely any demand for plates. One can buy plates 

t 3.25¢., although some mills ask 3.50c. and higher. Early 

the year plates commanded much higher prices than 

erchant bars, but now bars in the smaller sizes are 
scarce” and there is ready sale at 3.50c., sometimes at 
‘ill higher prices. Shapes can be had at 3.10c. and are 
ntirely neglected. 

The report for July of the Bridge Builders’ and Struc- 
iral Society shows bookings of fabricated steel contracts 
iring the month at 50 per cent of the fabricating capacity, 
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this corresponding with the report for June. The con- 
tinued dullness in this line is practically unprecedented. 

Railroad demand has not developed in volume, and is 
hardly expected for some time to come. Car buying is 
almost entirely confined to industrial companies and thus 
does not run into volume. There is a fair running demand 
for steel for car repairs. 


TRANSPORTATION IMPROVING 


Transportation conditions continue to improve. Mills are 
now reducing their accumulated stocks of steel, produced 
aganist orders but held on account of car shortage, whereas 
until late in July there were almost constant additions to 
stocks. The movement, however, may be considered as 
one in quantity rather than in quality. The shipments that 
leave the mills are good, but on account of embargoes and 
other restrictive influences the distribution is poor, some 
consumers receiving very good shipments and others very 
light shipments. 

It is a common view in iron and steel circles that the 
railroads are “set” for a great improvement in physical 
operations, now that Sept. 1 is so near at hand, this being 
the date upon which the railroads must begin making their 
revenue themselves. The Interstate Commerce Commission 
has ordered that sixty open-top cars be furnished daily to 
pipe mills in the Pittsburgh and Youngstown districts, for 
moving oil-country goods to the South and Southwest. 


SEMI-FINISHED STEEL 


In the East several thousand tons of standard billets have 
been sold on the basis of $60 Pittsburgh, a figure that was 
difficult for a buyer to get two or three weeks ago and was 
practically impossible a month ago. Several sales of sheet 
bars have been made at $67.50 Pittsburgh, when $75 was 
the market a few weeks ago. Semi-finished steel has been 
declining, while pig iron, metallurgically the raw material, 
has been advancing. 

In nearly all districts pig-iron prices have been advanc- 
ing, and sharply at that, though the sales are in thousands 
of tons when tens of thousands of tons have hitherto figured 
when prices were advancing. Small transactions in valley 
bessemer and basic, just running into four figures, have 
established those grades at $48.50 valley, or $1.50 advance 
in bessemer and $2 advance in basic, while foundry remains 
at $50 valley, to which it advanced recently by a $4 jump. 

In the past few days slight signs have appeared perhaps 
portending a weakening in prices, or at any rate a refusal 
of consumers to follow the market. Southern iron in the 
past generally took the lead of pig iron in general in ad- 
vances and declines, and it may be significant therefore 
that Southern iron did not advance in the past two or three 
weeks, when the valley, eastern Pennsylvania, Buffalo and 
other markets were advancing, while it is now said that 
there are more sellers of Southern iron at the $42 minimum, 
and fewer at premiums over this price, than ten days ago. 


The Chemical and Allied Industrial Markets 


New York, August 27, 1920. 

There has been very little activity in the chemicals 
during the week—in fact, dealers and handlers report they 
have done nothing in the way of actual business. The 
acid branch is in about the same condition, suffering from 
lack of interest that has been apparent for some time. It 
is a peculiar fact that in spite of the present weakness 
prices are practically the same as in the last report, with 
the following exceptions noted: 


Today 


Week Ago Year Ago 
Oxalic, crystals $0.53 @0.57 $0.55 @0.60 $0.25 @0.30 
Lactic, 44 per cent : 0.10 @0.11 0.11@0.12 0.11 @0.14 
Salammoniac, white... 0.154@0.164 0.16@0.164 0.124@0.13 
CS. nce kw weees 2.00 @2.50 2.50@3.00 1.00 @1.20 
Potassium sulphate 2.40 @2.55 2.25 @ 2.40 2.25 


Methyl alcohol, to be listed hereafter as methanol, is 
nominally quoted $3.25@$3.30 for 95 per cent and $3.50@ 
$3.55 per gal. for the pure grade. The Government re- 
strictions placed on the sale of this article are so stringent 
that it has become very difficult for a small buyer to make 
a purchase, while ethyl alcohol because of scarcity is nom- 
inally quoted around $5.50@$5.75 per gal. In line with 
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these prices formaldehyde is still firm at 48c. in car lots 
and 50c. in less than car lots. The above figures are 
manufacturers’ prices and have been in force for some 
time, but small quantities that have been on the market 
for some time can be obtained as low as 40c. per Ib. 


CoAL-TAR PRODUCTS 


Prices have been well sustained during the period despite 
the very inactive condition of the market. The present 
situation of the spot market is the antithesis of that pre- 
vailing a few months ego, when it was practically impos- 
sible to obtain any of the crudes or intermediates for 
prompt delivery. Now the spot demand is so small that 
business is at a standstill and wherever a likely purchaser 
is found generous concessions are made on the prevailing 
prices. Producers are progressing rapidly and most of 
them are in a fair way to catch up on back contracts which 
had to remain untouched under the pressure of recent 
conditions. 

NAVAL STORES 


An unusual condition exists in the rosin market inasmuch 
as the lowest grade, B, is selling 10c. higher than any of 
the other grades. Grades D to W are all quoted at $14.50, 
and this price, it is expected, will prevail for some time. 
This situation has been brought about by an excessively 
heavy demand for the lewer grades from South America, 
where it is used in manufacturing soaps and varnishes. 
The domestic demand for the higher grades which are used 
for the same purpose has fallen off to such an extent that 
there is surplus on hand, thus lowering the price to the 
same level as the B-I grades. The supply in the local 
market is ample to meet the demand, which has been very 
light recently. Turpentine is also weaker, with a 5c. drop 
recorded from last week’s $1.60 mark. This has been 
caused by two elements, the light buying interest and the 
uncertainty existing in the Savannah market. Buyers are 
holding back and are evidently expecting lower prices in 
this commodity. 


OILs 


This market is practically at a standstill, as buyers are 
either well taken care of or are holding out for still lower 
levels. Prices on the list are nominal, as concessions can 
be obtained on almost all of the quotations listed. Linseed 
has still further declined and current prices are: $1.43 in 
than car lots; $1.37@$1.40 in car lots. Whatever 
buying that is being done is for actual requirements only, 
and on a spot basis. There has been very little interest 
manifested in futures, and this condition is expected to 
prevail for a few weeks more at least. 


less 





The Chicago Market 


Chicago, August 25, 1920. 

The situation in the local market is no different from that 
in the rest of the country in that the entire trade—buyers, 
dealers and manufacturers—is engaged in watchful wait- 
ing. A feeling of uncertainty as to the future trend of 
prices is acting as a stop on trading, and this cessation of 
business in itself gives the market a weak tendency, as all 
holders of stock, particularly re-sellers, are desirous of 
moving goods. 

This uncertain feeling is most pronounced in regard to 
vegetable oils. Enormous imports of flaxseed from the 
Argentine, coupled with a large crop in Canada and the 
Northwest, tends to make the future of linseed oil a little 
dubious. A heavy cotton crop coming up and an immense 
carry-over of cottonseed oil from last year combine to make 
present prices look too high, and Oriental financial troubles 
make anything possible in the copra and coconut oil trade. 
Other oils, in sympathy, are correspondingly weak and 
uncertain. 

Among the heavy chemicals, the alkalis, former leaders 
in high prices, are at a standstill, traders and buyers alike 
apparently awaiting the issuance of 1921 quotations by 
makers. Chemical manufacturers in general claim to look 
for higher prices, while buyers are equally strong in the 
opinion that the peak has already been passed. This 
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renders the one not anxious to sell and the other unwilling 
to buy, hence the stagnant market. 

In the main, railroad service is good, though some com- 
plaint is heard from the fertilizer and acid people. Im- 
position of the new tariffs will undoubtedly have some 
effect on prices, although the extent will remain unknown 
until the manufacturers and dealers have had time to 
study the rates. 


HEAVY CHEMICALS 


The alcohols remain unchanged during the past month. 
Ethyl grade, at $5.524 in five barrel lots, $5.574 in single 
barrels, is firmly held, and but little is changing hands. 
Methanol (methyl alcohol), 95 per cent, is quoted at $3.35@ 
$3.65 per gal., but this quotation means little, as it is prac- 
tically unobtainable. Denatured is a little freer in move- 
ment at $1.09 per gal. Formaldehyde has reflected recent 
fluctuation in the Eastern market by a decline last week to 
5lec. followed by a stronger market this week, today’s price 
being 53c. This is a net decline of 2c. since the first of the 
month, and in view of the relatively high price and the 
scarcity of methyl alcohol a recovery is not improbable. 

Copper sulphate continues to show good business at 9c. 
per lb. in car lots. Should export demand increase, higher 
prices can be expected. Copper carbonate is firm at 27c., 
solely on account of cost of production, as demand is very 
light. Copperas is offered at $2.35 per cwt., f.o.b. works, 
with no takers, and spots are quoted at $2.75, with con- 
siderable shading being necessary to induce business. 
Arsenic is uncertain in price, tending to lower levels. Cur- 
rent transactions in white arsenic are reported at about 
15c. per lb. and red is going at 19@20c. Supply is quite 
free and futures can be engaged at 1@2c. lower on both 
kinds. 

Bleaching powder, still hard to get, is alone among the 
alkalis in holding firm. It is quoted today at around 7c. 
per lb., being available in extremely limited quantities 
only. Soda ash, selling weakly on the spot at $3.15@$3.25 
per cwt., is still quoted by makers at $3.35. Not much busi- 
ness is being closed at that figure. Caustic soda is in good 
supply and the price continues weak at 54c. per lb. or less. 
Much interest is noted in the price to be set by producers 
on 1921 goods. Not much free sal soda is in the market and 
current quotations are fairly firm at 2c. per lb. 

A little better market is noted the last few days in the 
acids, but prices in general are weak and subject to shading. 
Definite quotations are hard to get. Acetic acid, 28 per cent, 
commercial, is bringing $3.65@$3.75 per cwt., export 
carbolic is quoted all the way from 12@15c. and sulphuric, 
66 degree, is still quoted at $22 per ton. 


CoAL-TAR PRODUCTS 


Very slow market continues the rule in Chicago with no 
sensational price changes. The apparent approaching end 
of the Russo-Polish war has a weakening tendency which, 
in the face of prevailing high prices, discourages any active 
trading. Benzol is quoted at 38c. per gal. for spot deliv- 
eries, but some shading is in evidence. Cresol, held 
strongly at 183@19c., is not very plentiful and toluol is 
equally firm at 37c., though but little actual movement is 
noted in any of these crudes. Aniline oil is off for sales 
from local stock, sales as low as 30c. per Ib. being recorded 
and future offers being made at 28c. Light demand is 
making holders of second hands willing to shade prices. 
The same is true of aniline salt, which is quoted down to 
38c. this week. Benzoic acid is in good demand at 90c. per 
lb. for U. S. P., and benzaldehide is correspondingly strong 
at 68c. per lb. for the technical, $2.30@$2.50 for F.F.C. 


NAVAL STORES 


The market in general is a little slower, although loca! 
dealers are still disposing of goods as rapidly as they are 
received. Rail conditions are no longer a problem, ship- 
ments moving easily. Current quotation on turpentine is 
$1.62@$1.63 per gal., 13c. less than at the first of the month. 
while pine oil, both pure and destructively distilléd, remains 
firm at $1.90. Rosin is off a shade on all grades, current 


transactions ranging from $15.75@$16 in less than car lots 
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VEGETABLE OILS General Chemicals 


Holders of stock are facing heavy shrinkages in value, CURRENT WHOLESALE PRICES IN NEW YORK 





as prices continue to decline with still no buyers to take 


advantage of them. Linseed oil quotations cover a wide dit a url I ss Carlote 
range, $1.40 per gal. apparently being as close a quotation ja .... $0.15 -$0 20 ’ + il ‘3 
as is obtainab'e. Red oil, with the disappearance of con- A _ 1 Sag + Pose salle vt. 3.50 ~ 3.75 4.00 4 50 
sumers from the market, finds no buyers at 12c. and Aceti e+ 1, 99 per oe 30 -te a 16 +} bees 
cottonseed oil, facing an enormous production this fall, is - a - + it 16 19 
down to li6c. or even less for refined and deodorized. Citrie I 78 80 8) “yh 
Orientals are holding slightly more firm, soya bean oil being + frochioric (nominal) ewt. 2.25 90 3. 10 4.00 
quoted at 94c., seller’s tanks, f.o.b. coast and coconut oil at La Sner e et og 0 + + ty 
13c. On the latter product, local price is firm at 17ic. for piiete Se ere geet tank os 05 6 Y 
spots. Muriatic, 20 Peeks" biori 4.00 spine 4.50 00 
Nitric, 40 r 
The Baltimore Market Nitvie, 42 08 9h 
Baltimore, Md., August 26, 1920 Ane gg rie, Ortho, 50 per cent solution : 23 24 25 
ieri I 28 40) 
During the past two weeks there have been a number of Pyrozallic, resublimed b. 2 5 6 65 
developments which have tended to depress the fertilizer Saalabvuari . a ” 
market. Farm products for the first time in a number of Sulphers te pen ton Ie 7 18 00 00 
years have been selling et or below cost of production, Salphanhn. 66-dhew., onsines eee eer 
resulting in some of the farmers deciding not to harvest Sulphuri uning, 20 per cent m)tank | a 
certain crops. This will in turn seriously affect payment Sulphuric, fuming, 20 per « ( oo 4 atti 
of fertilizer bills, and practically the entire trade has oe * : in ton 28 8 42.00 
decided in view of unsettled conditions to defer future pur- carb 10,5 "om 20 4 
chases of materials, awaiting further developments. er thd am rt +4 1.35 os 
On account of the heavy crop of cotton seed and lack of lartaric, crystal 74 77 
demand from either fertilizer or feed manufacturers, the -_ we gn tyes Sovy = 0 , , Sp 
market on cottonseed meal has further declined, and no Aleol IM thy] (se nol) . sila: 
immediate relief seems to be in sight. The prospects of “5 hal eri, ion | ones — Pe + i 
finding an outlet for export are not very encouraging, first, Alum, ammonia lump Dt 6 
on account of the present foreign exchange situation, and ~ ae — “ " t 4 + 
secondly, because European vegetable meals are obtainable Aluminum sulphate, commercial 4 | 
there on a lower basis than prevailing prices in this country. om a “4 6 ‘ange (75 ok 09 108 1 1? 
Prime cottonseed meal is now obtainable for September- Ammonia, anhydrot li (100-150 It 3 35 3 37 
December shipment as low as $7.75 per unit based on the Annunian se gg sete: AGE REE Ch " ve 7 18 
im ade, ¢ ula ite salar 
increased freight rates, which amount to about 50c. per unit. moniae) (nominal) ¢ 17 18 
This difference, therefore. about renresents the decline in — me ve ee eee ib 3 ! 144 
the market during the past two weeks. a - 09 ps I \4 
AcID PHOSPHATE a gal 5.00 
nylacetate te h gal 4.75 25 
No important changes have taken place in this article, “esses wept: 3b nag a cot se pe 20 3 44 
and it is one of the few materials that is not affected by Barium chloride. ton 150.00. 160 00 
the present depression, on account of the well sold up con- a Se pees + “ = -f 25 
dition of the market, and many of the dry mixers still have Barium sulphate (precip) (blanc fixe) It 04 05 054 oe. 
to cover for their requirements. It is anticipated that the ~ pep I —— raat - a 
market on acid phosphate will remain stationary, at least Borax (see sodium borate) 
for the immediate future, and October-December is still en oe ewe i 7 0 100 0s 
nominally quoted at $19@$20 per ton, in bulk, basis 16 per — Calvium acetate ewt 3.50 — 3 55 3 ‘ 
cent. - a hl “ fused, lump me 33 00 4 + 4 + +s 
TANKAGE i _ Sveeht roe seen ee wder) se 6 50 7 0 & 00 y 
Prices on this commodity are ruling easier, and it is now 2) + n> oe alias “ i ge - 
possible to secure Eestern ground tankage at about Calcium sulphate, pure Ib 25 30 
$7.60@$7.75 and 10c. c.a.f. Baltimore, which price, however, — af t rien. le, drums > = 4 : {4 
is lower than the Western product can be delivered here. Carbonyl chloride (phosgene). ... . lb 80 1.05 
Foreign nitrogenous material, however, is obtainable at Ce ' tic “ oy eae 4 ~ an the gang 
$7.25 per unit of ammonia delivered Baltimore, with no pti rine, gas, liquid-eylinders (100 Ib.) Mt 09 09 0 104 
luying interest being manifested. Sete otk fa AS Ib a 00 
Copperas (see iron sulphate) 
NITRATE OF SODA ee Cre ae eee > + s ' 4] 
Pp «it 6) / 
The market is easy and September-October deliveries are oo a ty as ie Nyaa , aa : 9% 
ominally quoted at $3.65@$3.70, November-December Epsom salt (see magnesium sulphate) 
$3.75@$3.80, and January-April $3.90@$3.95. It is re- — }:tby! Scetat wing aed Reta tes ele Sele = Osee +7 
sorted that the present favorable low rates of sterling Mor | hyde, 40 per cent (nominal) 48 0 4 
xchange are responsible for the decreased prices. (= a teas ~ ited 6.00 
POTASH ( “ae ( P dres extra eiies It ¢ rT 
Todi ublimed I 4 30 4. 35 4 40 4 45 
Practically the entire trade is playing the waiting game, — Ay BS -_ 5 4 
nd it is expected that this wi!l have the desired effect in lao eoctebe, nesenal.. ope have 134 16 
ie near future. There is practically no demand for spot = j“*) “/senste (pasty) . 7 
‘liveries, and August-September arrivals of muriate are Lithar “paging : 14 1 
10ted at 52.40, manure sa't at $195 and kainit at $2.05, Mtn nae omc te, teclinieal 12 
ithout any important sales. Ma nesi ' ipl te, U.S P 1001 3 50 3 ; 4 { ; 0 
Magnesium sulphate, commercial 1001! 4 60 
FisH SCRAP Methanol, 95 = af) 
: Methanol, pure ; 55 
None of this material is at present pressing on the 7 vet ine © 19 7 6 
arket either from producers or second hands, and the Pi, no meg ter “ ny! chloride) " 
arket remains at $7.50 and 10c. for dry unground scrap > — wits a" n ‘ ~ 65 
.b. fish factories. Rereee centage eR I 5 ) 2 
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Ca ts ess Carlote 
Pot t m of Tartar) Ib. $0 52 -$0 5¢ $0.57 0.58 Para-nitro-toluol , ’ lb 1.35 1.50 
P ular I 70 7 Paraphenylenediamine : Ib. 2.50 — 2.6> 
| Tl | } i ¢ 60 Paratoluidine ’ lb 2.00 2.25 
| ‘ 0 25 2¢ 28 Phthalie anhydrid Ib 60 .70 
Pp t l¢ 17 18 2 Phenol, U. 8. P., drums (dest.), (24 ) lI 12 20 
I I h) I 7 § ) 33 Pyridin gal 2.00 3.0 
| I 3 é Resorcin, technical It 4.25 4.5 
| } 17 17 19 21 Resorcin, pure lt 6.25 6 75 
P It 75 Bf 85 } Salievlie acia, tech., in bbls. (110 1 i 50 52 
e,r l Wt 1.00 1.05 Salicylic acid, U. 8. P lt 50 © 
t . I 32 3¢ 35 4 Salol lt 90 1 00 
( vdered) ton$24 { 25 )0 Su." nt naphtha, water-white, in dr s, 100 gal.. gal 33 35 
t te) Solvent naphtha, crude, heavy, in drums, 100 gal. ga 23 26 
id Sulphanilic acid, crud : Ib .32 45 
4 | lia bonat loluidine ; It 1.70 2.50 
t 40. 00 Of Poluidine, mixed It 45 55 
1.25 loluol,in tank cars gal 35 
60 62 roluol,in drums : gal 38 .40 
lig 3. 20 3.5 Xylidine, drums, 100 gal It 50 65 
3. 55 >. 6) Xylol, pure, in drums gal 47 50 
! 2 25 Xylol, pure,in tar irs ral 45 
! Dua $. 00 0) Xylol, commercial, in drums, 100 gal £ 32 35 
24 Z¢ 27 Xvlo!, commercial int irs 30 
) ! 7 () ~ f) > of 11 ¢ 
] vere | } g 0 T . 
oo | i 12 Waxes 
| : + ‘ be 4 : . . . Prices based or original pa kagesin large juantities 
._ OR : , : ; 29> 32 Beeswax, refined, dark . — $0. 36 $0.39 
1R 19 7 Beeswax, retined, light - lt 37 38 
a ey in) 100 7T, . 20 75 00 ean whit P= . It 63 68 
. arnauba, No (nomina iI 90 95 
Sodium hyp sulphite Ib . 2 38 04 Carnauba, No. 2, regular in inal) Ik 5) 85 
ett ni : 109 3 00 3 25 2 75 4°00 Carnauba, No. 3, North Country Ik 35 36 
x tr 1g rT 19 20 Japan lt 17 18 
r pow i 32 35 35 40 Montan, eruds t 25 26 
: ; ‘wl 2 4 05 Paraffine waxes, crude match wax (white) 105-110 
> ‘ aE ee Nada RE : : 39° 40 ,™.P : lb 09 09 
3 hey , 3 27 3] 3? Parafi ne waxes, crude, scale 124-126 n p lb 09: 10 
= = téidan’ O14 012 02 024 Paraffine waxes, refined, 118-120 m.p lb 2 11 
mM ; Ranh PT rag , 024 “y 4 5 araffine waxes, refined, 125 mp lb 12 
ake ; tbe +) , 60. 170 175 2 5% Parafline waxes, refined, 128-150 m.p lt 13 15 
1 e, cry |, 60-62percent ! ! 09 10 10 1 Paraffine waxes, refined, 133-1 35 mip lt 16 17 
et thee yp ewe - , a4 04 4 05 Paraffine waxes, refined, 135-137 m.p It 17 .18 
S t rate powdered } 15 18) 19 20 Stearic acid, single pressed! It 20 oat 
* om Rin goed aR 09 10 10 Stearic acid, double pressed Ib 22 ae 
. a ' : 16.00 ~20.00 Stearic acid, triple pressed Ib 24 25 
“ hurd le I Linders " 09 10) 12 NOT TI Paraffine waxes very scarce 
Sulphur (su , flour 100 1h +. 80 4.35 
Sulphur. roll (brimstone) 100 hl 3 40 +. 90 ; tle 
Sulphur, roll (brimetone) “ee . ~ Flotation Oils 
I icle It 55 .65 All prices are f.o.b. New York, unless otherwise stated, and are based on 
Z irb ite, precipitate ! 16 18 19 . 20 carload lots. The oils in 50-gal bbls » gross weight, 500 Ib. 
tie emheeise, @ in i Ht in t, Pine oil,steam dist., sp. gr., 0.930-0.941 gal $2.15 
Zit lust 1} 1] 1? 1? 13 Pine oil, pure, dest. dist ' - eeee gal 1.80 
“i ' .. A -< . . Pine tar oil, ref., sp. gr. 1.025-1.035 gal 48 
Zine oxide, U. 8.1 : ‘ oe Pine tarvil, crude,sp.gr.1.025-1.035tank carsf.o.b. Jacksonville,Fla.gal . 35 
Zi phat ! ae 04 06 Pine tar oil,double ref., sp.gr. 0.965-0.990 gal 85 
Pine tar, ref., thin, sp. gr., 1.080-1.960 : , gal 36 
lurpentine, crude, sp. gr., 0.900-0.970 a 1.75 
Coal-Tar Products Hardwood oil, f.o.b Nike h., sp. gr., 0.9€0-0.990 gal 35 
: Pinewood creosote, ref ‘ gal .52 
NOTI he to sing prices are fororigu packages it large quantities 
\Ipha naphthol, erud | $1.40 $1.50 Naval Stores 
Alpha naphthol, refined lt 1 60 1.70 7 5 
Alpha naphthy! enn Tr 50 52 rhe following prices are f.o.b., New York, for carload lots. 
Aniline otf, drume extra Ib 30 33 Rosin B-D, bbl 280 Ib. $14.60 
Aniline salts It 35 40 Rosin E-I 280 Ib. 14.50 
Anthracine, 80°; in drums (100 Ib) Ib 90 1.00 Rosin K-N 280 Ib 14.50 
Renzaldehwde (f f.¢) Ib 2.00 2.10 Rosin W. G.-W. W 280 Ib 14.50 — 
, il . I 1 35 1.40 Wood rosin, bbl 280 Ib. 15.00 
Rensidit sinhate Ib 3 a 1.25 Spirits of turpentine : : : gal 1.55 
Benzoic acid, US.P 1 R5 90 Wood turpentine, steam dist : gal - 
Renenste of ia. USP Ib 80 90 Wood turpentine, dest. dist gal 
Benzol, pure, water-white, in drums (100 gal) gal 38 40} Pine tar pitch, bbl 200 Ib 8.50 
Benzol, 90 drums (100 ga gal 6 1K Tar, kiln burned, bbl. (500 Ib.) bb! 14.50 15.00 
R } le, 95-97, retined iT 35 40 Retort tar, bbl 500 Ib. 15.00 15.50 
R 1 chloridk ou 1} 25 35 Rosin oil, first run gal 72 
Reta wren to taneninn , 3 50 4.00 tosin oil, second run gal 5 
Rete 1 thol. sublimed (1 nal Rosin oil, third run gal .92 
Retar he tech (nominal I 85 5 
Reta hel ine, imed Ih 7 2 2.40 NJ , 
Reta nay sine, sublimed. .. . I. z - Solvents 
Mr res 1 lrumes (100 Ib) It 23 25 73-76 dez., steel bbls. (85 Ib.) gal $0.40 
Cr 17.9% traw lor. in drums il 1.15 1.20 70-72 deg., steel bbls. (85 Ib.) gal 38 
cr id, 95-97 lark, i ims gal rf 1.10 68-70 deg., steel bbls. (85 Ib.) gal 37 
Cr i ud, 50 first quality, drums , 65 75 V. M. and P. naphtha, steel bbls. (85 Ib.) gal 29 
li low } } & 10 
i lani I ! ( 1.60 
Dimetl 1.05 Crude Rubber 
in call + ; 
Dinits ' ! 3? 35 Para—tU priver fine $0.29 $0.3 
: , 45 + Upriver coarse t 19 2( 
; ; , 40 45 I priver caucho bal! Ik 20 e 
inits ! 40 ,_ Plantation—First latex crepe It 30 
es R 40 Ribbed smoked sheets Ib . 28 
ry ar as Brown crepe, thin, clean ! 26 
H ( 2.00 2.25 Amber crepe No. | 28 
NI 1 ’ } 3 
M ig 7 . 
M 0 2°40 Oils 
" hal * VEGETABLI 
" ht! 19 j The following prices are f.o.b., New York for carload lots. 
yhtha 75 
N tr 14 19 Castor oil, No. 3,i $0. 1¢ $ R 
Nitro-s } 4 0 Castor oil, AA, in 19 
‘ t 18 25 China wood oil, in bbls 17 18 
Ort} BR on . } 3 25 4.25 Co unut oil, Ceylon grade, in | t 15 
() ] | 20 Co inut 1, Cochin grade, it t ! inal) t 16} l¢ 
Ort} I} Rg R5 Corn oil, crude, in bbls t 14 ! 
oO 25 4 Cottonseed oil, crude (f.o.b.1 ) I 10 ! 
Ortho-t : 0 35 Cottonseed oil, summer vellow I 12 | 
r 5 + 00 Coteonseed oil, winter vellow b 17 5 


t lh 2? 0 +. 00 Linsed oil. r w, ¢ r lots «lomestic) ral 1. 40 ! 


] 

Par . > 
— ws } oR 1? Linseed il, raw, tank cars (domestic) gal 1.3 ! 4 
I Linseed oil, boiled, car lots (domestic) gal 1 48 1. 5 
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Olive oil, commercial 

Palm, Lagos.......... 

Palm, bright red 

Palm, Niger.. ; 

Peanut oil, crude, tank cars (f.0.b. mill) 
Peanut oil, refined, in bbls 

Rapeseed oil, refined in bbls 

Rapeseed oil, blown, in bbls 

Soya bean oil (Manchurian), in bbls. N. Y 
Soya bean oil. tank cars, f.o.b., Pacific coast 


FISH 
Winter pressed Menhaden......... 
Yellow bleached Menhaden 
White bleached Menhaden............. a 
Se SEctescavedescendecduldars 
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ga 3 00 3.10 
lb 10 

Ib 10 

Ib | 12 
Ib 12} 12} 
Ib 17 18 
gal 1.40 1.50 
gal 1.60 1.70 
Ib. 4 — 14} 
lb 09} - 11 
ga $0.90 $1.05 
gal 0.95 - 1.05 
gal 1.00 1.25 
ga 1.00 1.20 


Miscellaneous Materials 
Ali f. o. b. New York Unless Otherwise Stated 


farytes, ground, white, f.o.b Kings ¢ reek, S. ( 
Barvtes, ground, off color, f.o.b. Kings Creek 
Barvtes, crude, 88°)(¢ 94% ba., Kings Creek 
Barytes, ground, white, f.o.b. Cartersville, Ga 
Barytes, ground, off-color, f.o.b. Cartersville 
Barytes, crude, 88°).,(¢ 94°) ba., Cartersville 
Barytes, floated, f.o.b. St. Louis 

sarytes, crude, min. 98°), ba., Missouri 

Blanc fixe, dry 

Blane fixe, pulp 


( 
Chalk, domestic, extra light 
Chalk, domestic, light 
Chalk, domestic, heavy 
Chalk, English, extra light 


Chalk, English, dense 

‘hina clay, (IKNaolin) crude, f.o.b. mines, Georgia 
hina clay (Kaolin) washed, f.o.b. Georgia 

‘hina clay (Kaolin) powdered, f.0.b. Georgia 
‘hina clay (Kaolin) crude f.o.b. Virginia points 
hina clay (Kaolin) ground, f.o.b. Virginia points 
‘hina clay (Kaolin), imported, lump 

‘hina clay (Kaolin), imported. powdered 
Feldspar, crude, f.o.b. Maryland and North 


( 
( 
( 
( 
( 
{ 
( 


net ton $22 00 $25.00 


net ton 18 00 20.00 
net ton 8 00 10.00 
net ton 23.00 25.00 
net ton 16.00 — 19 00 
net ton 12 00 

net ton 26 50 28 00 
net ton 11.00 11.25 
Ib 05 06 
net ton 60 00 80 00 
Ib 15 18 
Ib 05 06 
Ib 04 05 
lb 04 05 
Ib 05 07 
Ib 05 06 
Ib 04} 05 
net tor > nn 2 00 
net tor 12 00 15 00 
net ton 18 00 22 00 
net ton 8 00 12.00 
net ton 15.00 40 00 
net ton 25.00 35 00 
net ton 30.00 60.00 


Carolina points gross ton 7.50 8 00 
Feldspar, crude, f.o.b. Maine net ton 7 50 10 00 
Feldspar, ground, f.o.b. Maine net tor 21.00 23 00 
Feldspar, ground, f.o.». North Carolina net ton 17.00 20 00 
Feldspar, ground, f.o.b. N. Y. State net ton 17 00 20 00 
Feldspar, ground, f.o.b. Paltimore net ton 30. 00 
Fuller's earth, granular, f.o.b. Fla., net ton 25.00 — 

Fuller's earth, powdered, f.o.b. Fla., net ton 18.00 

Fuller's earth, imported, powdered net ton 35.00 40 Of 
Graphite (dust polish grade 30°) Ashland, Ala. tb 01 
Graphite (dust facing grade 50°;) Ashland, Ala Ib 02 
Graphite, crucible, 80°) carbon Ashland, Ala b ~ 05 
Graphite, crucible, 90°, carbon Ashland, Ala Ib - 10 
( iraphite, crucible, 85 carbon Ib 08 
Graphite, crucible, 88 carbon lb 09 

Graphite, crucible, 90° carbon lb 10 

Pumice stone, imported, lump lb 04 50 
Pumice stone, domestic, lump lb 06 

Pumice stone, ground Ib 04 07 
Quartz (acid tower) fist to head, f.o.b. Baltimore net toa 10 00 
Quartz (acid tower) 1}(@ 2 in., f.0.b. Baltimore net ton 14.00 
Quartz (acid tower) rice, f.o.b. Baltimore net ton 17 00 
(Juartz, lump, f.o.b. North Carolina net ton 5.00 7.50 
Shellac, orange fine Ib 1 35 1 40 
Shellac, orange superfine ib 1 40 1.45 
“hellac, A.C. garnet lb 1.10 115 
Shellac, T. N lb 1.15 1 20 
Soapstone ton 15.00 25. 00 
Tale, paper making grades, f.o b. Vermont ton 10 00 20 00 
lale, roofing grades, f.o.b. Vermont ton 9 00 15 00 
lale, rubber grades, f.o.b. Ve mont ton 10.00 15 00 
Tale, powdered, Southern, f.o.b. cars ton 20 00 25 00 
Tale, imported ton 60.00 70 00 
Tals, California Taleum Powder grade tor 20 00 35 00 

Refractories 

hrome brick, f.o.b. Chester, I’a., carlots net tor 10 100 

hrome brick, 9-in. strs. and sizes, f.o.b. Baltimor net tor 0 5 
Fire clay brick, Ist quality, 9-in. shapes, f.o.b. Pennsy! 

vania, Ohio and Kentucky works 1,000 0 55 

re clay brick, Ist quality, f.o b. St. Louis 1,000 45 

re clay brick, Ist quality, f.o.b. New Jerse 1,000 75 

re clay brick, 2d quality, 9-in. shapes f b. Pennsy! 

ania, Ohio and Kentucky works 1.000 4 5 

lagnesite brick, 9 in. straights, f.o.b. Baltimore net ton 100 «6110 

lagnesite brick, 9-in. sizes and shapes larger than 9-i1 Regular extra 

lagnesite brick, f.o b. Chester net ton 90 100 

ica brick, 9-in. and 9-in. sizes, Chicago district 1.000 5 

a brick, f.o.b. Birmingham 1,005 7 55 

ica brick, f.o.b. Mt. Union, Pa 1,000 5 60 

" 
Ferro-Alloys 
All f.0.b. Works 
rro-carbon-titanium, 15-18, f.o.b. Niagar 
alls, N net ton $700.00 $250. 000 
ro-chrome, per Ib. of Cr. contained, 6-8 
urbon, earjots 18 
ro-chrome, per Ib. of Cr. contained, 4-65 
irbon, carlots ' 20 2 
-manganese, 76-80° Mn, demestic r 195 00 225 Of 
o-manganese, 76-80°, Mn, English tor 190 CO 2.0 00 
leisen, 18-22% Mr r s tol 75.00 
ro-molybdenum, 50-60°; Mo, per Ib. of Mo l 2.25 Se. 
ro-silicon, 10-15% rross tor 60 00 65.00 
ro-silicon, 50f gross ton 80 00 90. 00 
ro-silicon, 75 gross ton 150.00 160.00 
ro-tungsten, 70-80°,, per lb. of contained W Ib 1.10 1.15 
ro-uranium, 35-90 of U, per lb. of U content Ib 7.00 
ro-vanadium, 30-40% per Ib. of contained \ Ib 6.50 7.75 


Ores and Semi-finished Products 


} 


All f.o.b. Mines, Unless Otherwise Stated 


Bauxite, 52% Al. content, less than 2° Fees, up 


to 20 %silica, not more than H4% moisture. gross tor $10 00 sil Of 
Chrome ore, Calif. concentrates, 50°) min 

Cro; unit 00 ) 
Chrome ore, 40%, min., Cr,O, f.o.b. Atlantic 

Seaboard unit 77 85 
*Coke, foundry, f.o.b. ovens nett 0. 00 
*Coke, furnace, f.o.b. ovens net ton 18 00 20.00 
*Coke, petroleum, refinery, Atlantic Seaboard net tor 24 00 
Fluor spar, lump, f.o.b.Tonuco, New Mexico net ton 17.50 
Fluor spar, standard, domestic washed gravel 

Kentucky and Illinois mines net t 25 00 27.50 
IImenite, 52% TiQe, per Ib. ore Ib Ol} 85.02 
Manganese Ore, 50°), Min, e« if. Atlantic se aport unit 70 80 
Manganese ore, chemical (MnQ,) gross tor 75.00 0 
Molybdenite, 85% MosS,, per lb. of MoS,, N.Y. li 75 85 
Monazite, per unit of ThO init 42.00 
Pyrites, Spanish, fines ,c.i.f., Atlantic seaport unit 12 
Pyrites, Spanish, furnace size,,c.if., Atlant 

seaport unit 6 
Pyrites, Spanish, run of mines, ci..f., Atlantic 

seaport unit 12 14 
Pyrites, domestic, fine unit 1? 14 
Rutile, 95°% TiOe per lb. ore Ib 15 
lungsten, Scheelite, 60°, WO, and over, per unit 

of WO,. unit 7.00 
Tungsten, Wolframite, 60% WO, and over, per 

initof WO,, N. Y.C unit 6 00 7 00 
Uranium Ore (Carnotite) per Ib. ef U3 Os Ib 2 75 ¥ OO 
Uranium oxide, 96% per Ib. contained U3 Ox ll 2.75 +0 
Vanadium pentoxide, 9% lt 12.00 14.0 
Vanadium Ore, per lb. of V2 5 contained II 1.25 - 
Zircon, washed, tron free lk 10 


*Nominal 


Non-Ferrous Metals 


New York Markets 


(ents per | } 


Copper, electrolytic 19 00 
Aluminum, 98 to 99 per cent 33 00 
Antimony, wholesale lots, Chinese and Japanese 7.50 
Nicke!, ordinary (Ingot) 43 00 
Nickel, electrolytic 45 00 
Tin, Straits, spot 48 50 
Lead, New York, spot » 50 
Lead, E. St. Louis, spot 8 90 
Zine, spot, New York 8 35 
Zine, spot, FE. St. Louis 7 9008 40 


OTHER METALS 


Silver (Commercial) oz $0 99 

Cadmium Ib 1 40@ 1.50 
Bismuth (500 Ib. lots) lb 2.70 
Cobalt Ib 3 00 
Magnesium (f.o.b. Niagara Falls) Ib 1.75 
Platinum oz. 115.00@120 00 
Iridium : oz 350 00 
Palladium oz. 100.0047 110 00 
Mercury 75 lb 82 00 


FINISHED METAL PRODUCTS 
Warehouse |’rice 
Cents per Lb 


Copper sheets, hot rolied 33 50 
Copper bottoms 38 00 
Copper rods 38 000 40 00 
High brass wire and sheets 30 25 
High brass rods 27 CO 
Low brass wire and sheets 28 50 
Low brass rods 29 00 
Brazed brass tubing 38 25 
Brazed bronze tubing 41.75 
Seamless copper tubing 34 00 
Seamless high brass tubing 33 00 


SCRAP METALS 





Centsfer | 

Buying Price 
Aluminum, cast s¢rap 23. 00m 23.50 
Aluminum, sheet scrap 23. 00% 23.50 
Copper, heavy machinery comp 14.50% 15 00 
Copper, heavy and wire 15. 257 15 75 
Copper, light and bottoms 13.00 
Copper, heavy cut and crucible 16.25 
Brass, heavy 10.25 
Brass, light 7.75@ 8 00 
vo. | clean brass turnings 9 006 9 50 
No. | comp. turnings 12. 5001 13.50 
Lead tea 4.75, 5.00 
Lead heavy 4.2 7.50 
Zinc, scrap §.25 

Structural Material 
The following base pr ner 100)b. are for struetural i] 3 
larger, and plates | ‘ heavier, from jJobbe v i 
v Yor ( ( 
‘> ‘ ‘> ‘ 
Current Mont} Ve Cur ¢ ¥ ( 
\g Ag \ 

Structural shapes $4 47 $3.97 $3 47 $5 00 $3.37 $ 7 $3 43 
Soft steel bar 4 47 412 3.37 4 50 } 27 87 7 
Soft steel bar shape 4 47 4 12 3 37 3.27 87 7 
Soft steel band 6 3? 5 32 4 07 6.25 
Plat.s, } to | in. thick "4.67 4a 3.63 4 50 57 4.17 7 
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Construction and 
Operation 


California 
MARTINEZ he Petroleun Products 
! I building a lubricat 


Colorado 
) VER The Federal G s Co c/o 
3 ester & C« First Nat Bank Bldg., 
nt ncory ted, plans to build a plant, 


ities bldg eu liar gias nouse 

d nt iestimated co 
TAN 1) t ‘ incil Ww soo! 
ra for tl construction of 
! ! ten t ding a septi 
I ted cost, $65,000 Royal D 
! 141 'D Colfax Ave Denver 
hoerk FORD The American Beet 
gar Co. pla to build a 3-story building 
boratory equipment w be installed in 


cost $50,000 





YUMA—The city council wiil soon award 
contract for the construction of a sani- 
ewera ysten including a_ septic 

ted cost, $80,000. Royal D 

t 1415 EK. Colfax Ave Denver, 


Connecticut 


EW HAVEN Yale University is hav- 


ketche prepared for the construction 
f i toy emical laboratory sti 
ited « t. $250,000 Delano & Aldrich, 


126 East ‘kth St New York City, archts. 
PORTLAND—The Portland Foundry Co., 


IY St } iwarded the contract 
: the construction of a 2-storv 40x50-ft 
foundr rdditior to Tho Sellew Esti- 
Illinois 
MARVA—The city plans to construct a 
vage d plant Estimated cost, $83,- 
) Miller, Holbrook & Waner, Milliken 
' le T beng tur ners 
Indiana 
-) WARD The Rad of IEedue has 
led the contract for the onstruction 
R0x«1 =f higl chool to §S 
| 1 ' wr £05 n00 chemi 
’ } tory will be installed in same 


Maryland 


BALTIMORI The Amer Car Co 1°0 


iw New \¥ k City, is having plans pre- 

ired for t nstruction of a factory 
l it | $5f { AL 

BALTIMORI The Coca-t ( Pratt 

sf na M Y? na iwarded the con- 

tract for t et of a 4-story 196 

xod4-tt I t a perage plant on 
| \ \ Tuft Cc 

ller \ \ G estimated 

| . | y RB | 0.) The 

\ \ t xter their 

nt \ ft te } been pur- 


Massachusetts 


K TON my} eity . ne te build 


! ited cost $15 ooo 


Michigan 


I I it Lacer Co 7 A 

~ led the contract for the cor 

SOx] tt heat 

’ \ St to the Scotten & 

K ( ! ited cost $35 
N NM 4 

G AN \] S rhe s having 

truction of an 





additional waterworks system, including an 
addition to the filtration plant, ete Cc. & 
Paige, City Hall, engr. 

WEST DETROIT 
Varney & Varney, 
I 


(Detroit P ©.) 
archts., Washington 
tivd Detroit, plan to build a _ 1-story, 
70x90-ft. foundry Estimated cost, $20,- 
000 Owner’s name withheid. 


Minnesota 


BERMIDJI—The Bd. of Educ. plans to 
build a 3-story high school. Chemical 
aboratory will be installed in same. Esti- 
mated cost, $500,000 

EVELETH—tThe city plans to install a 
filter plant Estimated cost, $50,000 

WABASSO—G. A. Goblirsch, village clk., 
will receive bids until Sept. 9 for the con- 
truction of a sewage treatment plant and 
disposal plant Estimated cost, $45.000 
John F. Druar, 512 Globe Bldg., St. Paul, 


eI 


Missouri 


ST. LOUIS—tThe city is having plans pre- 
pared for the construction of a morgue 
Chemical laboratory and operating rooms 
will be installed Estimated cost, $68,000. 
L. R. Bowen, City Hall, archt. and engr 

ST. LOUIS—tThe Sisters of Charity, 3539 
Pine Blvd are having preliminary plans 
prepared for the construction of a hospi- 
tal on Pine St Chemical laboratory will 
be installed in same Estimated cost, 
$2,000,000 Lee & Rush, Syndicate Trust 
Bidg., archts 

ST. LOUIS—The Temtor Corn and Fruit 
Products Co. is constructing a building on 
Michigan Ave. and Davis St. Estimated 


cost, $200,000. 


New York 
BROOKLYN—Henry Holder, 242 Frank- 
lin Ave will soon award the contract for 
the construction of a 1-story, 100x250-ft. 
foundry on Columbia St., for J. Riley. Esti- 
mated cost, $250,000 


Ohio 


\KRON—The city has awarded the con- 
tract for the construction of 10 filtration 
beds capacity 20,000,000 gal., to the Gar- 


rett Constr Co., Kent. Estimated cost, 


3313,.624 


BEDFORD—tThe David Round & Son 
Co. has awarded the contract for the con- 
truction of a 1-story 90x120-ft. foundry 
1ddition to the Du Perow Const. Co., Plym- 
outh Bldg Cleveland. Estimated cost, 
S50 000 

CINCINNATI Rendigs, Panzer and 
Martin, archts., Palace Theatre Bldg., will 
receive bids about Sept. 15 for the con- 
struction of a 1-story pottery to have 45,- 
000 sq.ft. of floor space on Lester Rd. for 
the Wheatley Pottery Co., Reading Rd 

CLEVELAND—tThe Rickersberg Brass 
(o., 3612 Perkins Ave., is building a 1-story 


11x24-ft. foundry addition Estimated cost, 
‘ rene) 
CLEVELAND—Western Reserve Univer- 


ty, c/o KE. Spease, Dean, plans to build a 
i-story pharmacy building on Adelbert Rd. 
ind Euclid Ave Estimated cost, $200,000 

PAINESVILLE—tThe Light Allovs Co 

Ss awarded the contract for the construc- 
of a l-story 75x140 ft. factory to the 
5 Euclid <Ave., 


Ferguson Co., 6532 
Cleveland Estimated cost, $65,000 


Oklahoma 


FAIRFAX—The city plans to construct 
vage disposal plant and waterworks ex- 
Estimated cost, $80,000 . wv. 
Long & Co., 1300 Concord Bldg., Okla. 
Cit consult. engrs 
HENRYETTA—The Cogswell tefining 
‘oO s having plans prepared for the con- 
truction of a petroleum refinery, having 
ipacity of 2.000 bbls Estimated cost 
$25,000 J. C. Bertsch, Tulsa, engr 
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Pennsylvania 


NEW CASTLE—The Lehigh Portland 
Cement Co., 718 Hamilton St., Allentown, 
had plans prepared for the construction of 
a plant Estimated cost, $200,000. 

PHILADELPHIA — The Hellwig Silk 
Dyeing Co., 9th and Buttonwood Sts., has 
awarded the contract for the construction 
of a 2-story 95x235-ft. factory on Holme- 
stead and Milnor Sts., to F. W. Van Loon, 
Perry Bldg Estimated cost, $90,000 

PITTSBURGH—tThe Pittsburgh Forge 
& Iron Co., Chamber of Commerce Bldg., 
is receiving bids for the construction of a 
18x22 and 35x88-ft. coal mill build- 
ing Estimated cost, $40,000. Fuller Engr. 
(o Allentown, engrs 


2-story, 





Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScIENCE will hold its 1920 meeting 
Dec. 27, 1920, to Jan. 1, 1921, at Chicago Ill 

AMERICAN CERAMIC SocretTy will hold its 
annual meeting the week of Feb. 21, 1921, 
at Columbus, Ohio, with headquarters at 
the Deschler Hotel. 

AMERICAN CHEMICAL Society will hold 
its fall meeting in Chicago, Sept. 7 to 10 
inclusive. 

AMERICAN ELECTROCHEMICAL Society will 
hold its fal’ meeting in the Hotel Statler, 
Cleveland, Ohio, Sept. 30, Oct. 1 and 2. 

AMERICAN FOUNDRY MEN’S ASSOCIATION 
will hold its 1920 convention and exhibit at 
Columbus, Ohio, the week of Oct. 4. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS is holding its 
one hundred and twenty-second meeting 
Aug. 20 to Sept. 3, on Lake Superior 

AMERICAN MINING CONGRESS will hold it 
next convention in Denver Nov. 15 

AMERICAN Peat Society will hold its 
annual meeting at Madison, Wis., Sept. 2 
3 and 4, 1920. 

AMERICAN PrystcaL Socrety will hold a 
meeting Nov. 27 at the Case School of Ap- 
plied Science, Cleveland, and the annual 
meeting, beginning Dec. 28, at Chicago, the 
latter being the occasion of the special 
quadrennial meeting of the American Ass« 
ciation for the Advancement of Science nd 
the Affiliated Societies. 

AMERICAN SOCIETY OF MECHANICAL EN( 
NEERS’ 1920 annual meeting will be held 
in the Engineering Societies’ Building, fro 
Dec. 7 to 10 inclusive. 

AMERICAN:STEEL TREATERS’ Society, Cl 
cago, will hold its second annual conver 
tion and exhibit, combined with the cor 
vention of the Steel Treating Research & 
ciety of Detroit, Mich., in the Coliseu 
Museum, Philadelphia, Pa., Sept. 14 to 15 
inclusive, 

ASSOCIATION OF IRON AND STEEL EI 
TRICAL ENGINEERS will hold its 14th anr 
convention at the Hotel Pennsylvania, New 
York City, Sept. 20 to 24, 1920 

THE CHEMICAL WARFARE Post of t 
American Legion will hold its next meeting 
Sept. 22, at 8 p.m., in the conference r¢ 
of the Grand Central Palace, New Y« 
“ity 


Cit 


ELEcTRIC FURNACE ASSOCIATION will | 
a meeting Oct 6, at Columbus, Ohio, t 
subject of which will be ‘Refractories.’ 

ENGINEERING CouNCcIL will hold its 1 
meeting in Chicago Thursday, Oct. 21, 1° 

INSTITUTE OF METALS DIVISION OF 
\.1.M.E. will hold its usual joint meet 
with the American Foundrymen’s Ass 
tion at Columbus, Ohio, during the w 
beginning Oct. 4 

IRON AND STEEL INSTITUTE (British) 
hold its autumn meeting at Cardiff b 


vitation of the Ironmasters and Steel \ 
ufacturers of South Wales and Monn 
shire The date of the meeting wil 


Tuesday, Sept. 21, for the assemblir 
the members at Cardiff, and the ft 
proceedings will open on the morni! 
Wednesday, Sept. 22 

NATIONAL EXPOSITION OF CHEMICAI 
PDUSTRIES (StxTH) will be held in the ¢ 
Central Palace, New York City, Sep! 
to 25. 

SOCIETY OF INDUSTRIAL ENGINEERS 
hold ‘ts fall national convention at 
negie Music Hall, Pittsburgh, Pa., N¢« 
11 and 12, 1920 

TECH NICAI ASSOCIATION OF TI 
AND PAPER INDUSTRY will hold its fall 
ing at Saratoga Springs, N. Y., 5 
2 and 3 








